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The technical committee has reviewed the provisions of the following International Standards referred
in this adopted standard and has decided that they are acceptable for use in conjunction with
this standard:

International Standard

IEC 60228A : 1982

IEC 60269-3-1 : 1994

IEC 60417-1 : 1998

IEC 60695-2-1 (all sheets)

IEC 60707 : 1999

IEC 60730 (all parts)

IEC 60730-1 : 1999

IEC 60730-2-9 : 2000

IEC 60760 : 1989

IEC 60893-1 : 1987

IEC 60998-2-3 : 1991

IEcrrR2 61000-3-5 : 1994

IEC 61000-4-3: 1995

IEC 61000-4-6: 1996

IEC 61032 : 1997

IEC 61058-2-1 : 2000

IEC 61058-2-4 : 2000

ISO 4046 : 1978

Title

Conductors of insulated cables - First supplement: Guide to the
dimensional limits of circular conductors

Low-voltage fuses - Part 3-1: Supplementary requirements for fuses for
use by unskilled persons (fuses mainly for household and similar
applications) - Sections Ito IV

Graphical symbols for use on equipment - Part 1: Overview and
application

Fire hazard testing - Part 2-1: Test methods

Flammability of solid non-metallic materials when expcsed to flame
sources - List of methods

Automatic electrical controls for household and similar use

Automatic electrical controls for household and similar use - Part 1:
General requirements

Automatic electrical controls for household and similar use - Part 2-9:
Particular requirements for temperature sensing controls

Flat, quick-connect terminations

Specification for Industrial rigid laminated sheets based on thermosetting
resins for electrical purposes - Part 1: Definitions, designations and general
requirements

Connecting devices for low-voltage circuits for household and similar
purposes - Part 2-3: Particular requirements for connecting devices as
separate entities with insulation piercing clamping units

Electromagnetic compatibility (EMC) - Part 3: Limits - Section 5:
Limitation of voltage fluctuations and flicker in low-voltage power supply
systems for equipment with rated current greater than 16 A

Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Ssctiorr 3 : Radiated, radio-frequency, electromagnetic field
immunity test

Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 6: Immunity to conducted disturbances, induced by
radio-frequency fields

Protection of persons and equipment by enclosures - Probes for
verification

Switches for appliances - Part 2-1: Particular requirements for cord
switches

Switches for appliances - Part 2-4: Particular requirements for
independently mounted switches

Paper, board, pulp and related terms - Vocabulary

ix
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Electrical Wiring Accessories Sectional Committee, ETD 14

NATIONAL FOREWORD

This Indian Standard (Part 1) which is identical with IEC 61058-1 : 2000 'Switches for appliances
Part 1: General\ requirements' incorporating Amendment No.1 publlshed in 2001, issued by the
International Electrotechnical Commission (IEC) was adopted by the Bureau of Indian Standards on the
recommendation of the Electrical Wiring Accessories Sectional Commillee and approval of the
Electrotechnical Division Council.

The text of IEC Standard has been approved as suitable for publication as an Indian Standard without
deviations. Certain conventions are, however, not identical to those used in IndianStandards. Attention
is particularly drawn to the following:

a) Wherever the words 'International Standard' appear referring to this standard, they should
be read as 'Indian Standard'.

b) Comma (,) has been used as a decimal marker while in Indian Standards,the current practice
is to use a point (.) as the decimal marker.

In this adopted standard, reference appears to certain International Standards forwhich IndianStandards
also exist.The corresponding Indian Standards which are to be substituted in their respective places are
listed below along with their degree of equivalence for the editions indicated:

International Standard .

IEC 60034-1 : 1996 Rotating
electrical machines - Part 1:
Rating and performance

IEC 60038 : 1983 IEC standard
voltages

IEC 60050 (151) : 1978
International Electrotechnical
Vocabulary (lEV) - Chapter
151: Electrical and magnetic
devices

IEC 60050 (411) : 1973
International Electrotechnical
Vocabulary (lEV) - Chapter
411: Rotating machinery

IEC 60050 (441) : 1984
International Electrotechnical
Vocabulary (lEV) - Chapter
441: Switchgear, controlgear and
fuses

Corresponding Indian Standard

IS 4722 : 2001 Rotating electrical
machines- Specification(second revision)

IS 12360 : 1988 Voltage bands for
electrical installations including preferred
voltages and frequency

IS 1865 (Part 74) : 1993 Electrotechnical
vocabulary: Part 74 Electrical and magnetic
devices

IS 1865 (Part 35) : 1993 Electrotechnical
vocabulary: Part 35 Rotating machines
(first revision)

IS 1865 (Part 17) : 1979 Electrotechnical
vocabulary: Part 17 Switchgear and
controlgear (first revision)

v

Degree of
Equivalence

Technically
Equivalent

do

Identical

Technically
. Equivalent

do
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Internalional Standard

IEC 6005 0 (826) : 1982
International Electrotechnical
Vocabulary (lEV) - Chapter 826:
Electrical installations of
buildings

IEC 60060-1 : 1989 High-voltage
techniques - Part 1: Genera!
definitions and test requirements

IEC 60068-2-20 1979
Environmental testing - Part 2
20: Tests - Test T : Soldering

IEC 60068-2 -75 1997
Environmental testing - Part 2
75: Tests - Test Eh : Hammer
tests

IEC 60085 . 1984 Thermal
evaluation and classification of
electrical Insulation

IEC 60112 . 1979 Method tor
determining the comparative and
the proof tracking indices of solid
insulating materials under moist
conditions

IEC 60127-2 : 1989 Miniature
fuses - Part 2: Cartridge, fuse
links

IEC 60228 : 1978 Conductors of
insulated cables

IEC 60269-1 : 1986'1Low-VOltage
fu ses - Part 1: General
requirements

IEC 60335-1 : 1991 Safety of
household and similar electrical
appliances - Part 1: General
requirements

-----~-
'1Since revisedin1998.

Corresponding Indian Siandard

IS 732 : 1989 Code of pract ice fo r
electrical wiring installations

IS 2071 (Part 1) : 1993 High-voltage test
techniques: Part 1 General definitions and
test requirements (second revision)

IS 9000 (Part XVIII/Sec 1 to 3) : 1981 Basic
environme ntal testing procedures for
electronic and electrical items: Part XVIII
Solderability test

IS 9000 (Part 7/Sec 7) : 200 6 Basic
environme ntal te stmg pro cedures lor
elect ronic and electr ical items: Part 7
Impact test, Section 7 Test Eh Hammer
tests

IS 1271 : 1985 Thermal evaluation and
classification of electrical insulation (firsl
revision)

IS 2824 : 1975 Method for determining the
comparati ve trackin g index of solid
inSUlating materialsimder moist conditions
(first revision)

IS/IEC 60127 (Part 2) : 1989 Miniature
fu ses : Part 2 Cartr idge fuse links 
Specification

IS 8130 : 1984 Conductors for insulated
electric cables and flexible cords (first
revision)

IS 13703 (Part 1) : 1993 LV Fuses for
voltages not exceeding 1 000 V ac or
1 500 V de: Part 1 General requirements

IS 302 (Part 1) : 1979 Safety of household
and similar electrical appliances: Part 1
General requirements

vi

Degree of
Equivalence

Technically
Equivalent

Identical

Technically
Equivalent

Identical

Technical!y
Equtvalent

.do

Identical

Technically
Equivalent

Identical

Technically
Equivalent
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International Standard

IEC 60364·4-41 : 1992 Electrical
installations of buildings 
Part 4: Protection for safety 
Chapter 41: Protection against
electric shock

IEC 60364-4-442 : 1993 Electrical
installations of buildings 
Part 4: Protection for safety 
Chapter 44: Protection against
overvoltage - Section 442:
Protection of low-voltage
installations against faults
betweeen high-voltage systems
and earth

IEC 60384-4-443 : 1995 Electrical
installations of bUildings 
Part 4: Protection for safety 
Chapter 44: Protection against
qvervoltages - Section 443:
Protectionagainst overvoltagesof
atmospheric origin or due to
switching

IEC 60384-14 : 1993 Fixed
capacitors for use in electronic
equipment - Part 14: Sectional
specification: Fixed capacitors for
electromagnetic suppression and
connection to the supply mains

IEC 60529 :1989 Degree of
protection provided by enclosures
(IP code)

IEC 60617-2:1983') Graphical
symbols for diagrams - Part 2:
Symbol elements, qualifying
symbols and other symbols
having general application

IEC 60664-1 : 1992 Insulation
coordination for equipment within
low-voltage systems - Part 1:
Principles,requirements and tests

IEC 60664-3 : 1992 Insulation
coordination for equipment within
low-voltage systems - Part 3:
Use of coatings to achieve
insulation coordination of printed
board assemblies

IEC 60669-1 : 1998 Switches for
household and similar fixed
electrical installations - Part 1:
General requirements

IEC 60691 : 1993 Thermal
links - Requirements and
application guide

II Sincerev;sed in 1996.

Corresponding Indian Standard

IS 2309 : 1989 Code of practice for the
protection of bUildingsand allied structures
against lightning (second revision)

IS ac 302400 : 1994 Fixed capacitors for
use in electronics equipment sectional
specification for fixed capacitors for
electromagnetic interference suppression
and connection to the supply mains

IS 12063 : 1987 Classification of degrees
of protection provided by enclosures of
electrical equipment

IS 12032 (Part 2) : 1987 Graphical symbols
for diagrams in the field of
electrotechnology: Part 2 Symbols
elements, qualifying symbols and other
symbols having general application

IS 15382 (Part 1) : 2003 Insulation
coordination for equipment within low
voltage systems: Part 1 Principles,
requirements and tests

IS 15382 (Part 3) : 2006 Insulation
coordination for equipment within low
voltage systems: Part 3 Use of coating,
potting or moulding for protection against
pollution

IS 3854 : 1997 Switches for domestic and
similar purposes (second revision)

• IS/IEC Pub 691 : 1993 Thermal links 
Requirements and application guide
(first revision)

vii ..

Degree of
Equivalence

Technically
Equivalent

Identical

Technically
Equivalent

Identical

Technically
Equivalent

do

do

Identical 



ISIlEC 61058-1 : 2000

International Standard

lEG 60738-1 : 1998 Thermistors
directly heated positive step
function temperature efficient
thermistors - Part 1: Generic
specification

lEG 61000-3-2 1995
Eiectromaqnetic compatibility
(EMG) - Part 3: Limits 
Section 2: Limits for harmonic
current ernlsslons (equipment
input curront s 16 A per phase)

!EG 61000-3-3 1994
Electromagnetic compatibility
(EMG) -- Part 3: Limits -
Section 3: Limitation of voltage
ll.rctuatlons and flicker in low
voltaqe power supply systems
tor equipment with rated
current ,,16 A

lEG 61000-4-1 1992
Electromagnetic compatibility
(EMG) -- Part 4. Testing and
measurement techniques 
Section 1. Overview of immunity
tests

lEG 61000-4-2 1995
Electromagnetic compatibility
(E'MG) - Part 4: Testing and
measurement techniques .-.
Section 2: Electrostatic discharge
immunity test

lEG 61000-4-4 1995
Electrcrnaqnatic compatibility
(EMG) - Part 4: Testing and
measurement techniques 
Section 4: Electrical fast transienV
burst immunity test

ISO 1456 : 1988 Metallic'l
coatings - Electrodeposited i
coatmgs of nickel plus chromium I
and of copper plus nickel plus I
chromium {-

ISO 2081 : 1986 MErtallicj
coatings - Electroplated
coatings of zinc of iron or steel

ISO 2093 : 1986 Electroplated
coatings of tin - Specification
and test methods

Corresponding Indian Standard

IS OC 440000 : 1994 Directly heated
positive step-function temperature
coefficient thermistors - Generic
specification

IS 14700 (Part 3/Sec 2) : 1999
Electromagnetic compatibility (EMC):
Part 3 Limits, Section 2 Limits for
harmonic current emissions (equipment
input current ,;16 A per phase)

IS 14700 (Part 3/Sec 3) : 1999
Electromagnetic compatibility (EMC):
Part 3 Limits, Section 3 Limitation of
voltage fluctuations and flicker in IDw
voiiage supply systems for equipment with
rated current ,;16 A

IS 14700 (Part 4/Sec 1) : 1999
Electromagnetic compatibility (EMC):
Part 4 Testing and measurement
techniques, Section 1 Overview of immunity
test

IS 14700 (Part 4/Sec 2 ) : 1999
Electromagnetic compatibility (EMC):
Part 4 Testing and measurement
techniques, Section 2 Electrostatic
discharge immunity test

IS 14700 (Part 4/Sec 4) : 1999
Electromagnetic compatibility (EMC):
Part 4 Testing and measurement
techniques, Section 4 Electrical fast
transient/burst Immunity test

IS 8435 : 1977 MethDds for measurement
of thickness of metallic coatings on plastics

IS 1359 . 1992 Electroplated coatings of
tin (third revision)

viii

Degree of
Equivalence

Technically
Equivalent
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Identical
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Only the English language text has been retained while adopting it in this Indian Standard, and as such
the page numbers given here are not the same as in the lEe Standard.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final
value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance
with IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of significant places
retained in the rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

SWITCHES FOR APPLIANCES
PART 1 GENERAL REQUIREMEN"TS

1 Scope

1.1 This Int ernalional Standard applies to switches (mechanical or electronic) for appliances
actuated by hand, by foot or by other human activity, to operate or control electrical appliances
and ether equipment for household or similar purposes with a rated vollage not exceeding
440 V and a rated current not exceeding 63 A.

These switches are intended to be operated by a person, via an actuating member or by
actuating a sensing unit. The actuating member or sensing unit can be integral with or
arranged separately, either physically or electrically . from the switch and may involve
transmis sion of a signal. for example electrical, optical, acoustic or thermal, between the
actuating member or sensing unit and Ihe switch"

Switches which Incorporate additiona l control functions governed by the switch function are
within the scope of this standard.

This standard also covers the indirect actuation of the switch when the operation of the
actuating member or sensing unit is provided by a remote control or a part of an appliance or
equipment such as a door.

NOTE 1 Electron ic switches may be combined with mechanleal switches giving full disconnection or micr o
disconnection.

NOTe 2 Eloctronlc switches without a mechanical switch In the supply circuit provldo only electromc
disconnection. Therefore; the circuit on tho IO:Jd side is always considered to be live.

NOTE 3 For switches used In tropical climates. additional requirements may, be necessary.

NOTE 4 .Attention Is drawn to the fact that the standards for applian ces may contain additional or alternative
requirements for switches .

NOTE.5 Throughout this standard. the word "appliance" means "appliance or equipment".

NOTE 6 This part of IEC 61058 is applicable when testing incorporat ed switches. When ether lypes of switches for
appliances are tested, this part is applicable together with the relevant IEC 61058·2~

This part may, however, be appli ed for other types of switches which are not mentioned in lEe 61058-2, provided
that the electrical safety is not disregarded .

1.2 This standard applies to switches intended to be incorporated in, on or with an appliance.

1.3 This standard also applies to switches incorporating electronic devices.

1.4 This standard also applies to switches for appliances such as

switches Intended to be connected to a flexible cable (cord switches); •
NOTE In this document, the word "cable" means "cable or cord".

switches Integrated in an appliance (integrated switches) :

switches Intended to be mounted apart from the appliance (independently mounted
switches) other than those within the scope of lEG 60669-1;

change-over selectors for which, however, particular requirements are given in lEG 61058-2.

t
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IEC 60228:1978, Conductors oflnsulated cables

IEC 60228A: 1982, Conductors of Insulated cables - First supplement: Guide to the dimensional
limits of circular conductors

IEC 60269-1:1998, Low-voltage fuses - Part 1: General requirements

IEC 60269-3-1:1994, Low-val/age fuses - Part 3-1: Supplementary requirements for fuses for
use by unskilled persons (fuses mainly for household and similar applications) - Sec/ions I to tv

IEC 60335-1:1991, Safety of household and similar electrical appliances - Part 1: General
requirements
Amendment 1 (1994)

IEC 60335 (all parts 2), Safety for household and similar electrical appliances

IEC 60364-4-41:1992, Electrical installations of buildings - Part 4: Protection for safety 
Chapter 41: Protection against electric shock 2)

Amendment 1 (1996)
Amendment 2 (1999)

IEC 60364-4-442:1993, Electrical installations of buildings - Part 4: Protection for safely 
Chapter 44: Protection against overvotteq« - Section 442: Protection of iow-voltage
installations against faults between high-voltage systems and earth 3)

Amendment 1 (1995)
Amendment 2 (1999)

IEC 60364-4-443'1995, Electrical installations of bUildings - Part 4: Protection for safety 
Chapter 44: Protection against overvoltages - Section 443: Protection against overvol/ages of
atmospheric origin or due to switching 4)

Amendment 1 (1998)

IEC 60384-14:1993, Fixed capacitors for use in eleclronic equipment - Part 14: Sectional
speciticetion; Fixed capacitors for electromagnetic suppression and connection to the supply
mains .

IEC 60 \17-1 :1998, Graphical symbols for use on equipment - Part 1: Overview'and applicatIon

IEC 60529:1989, Degr!'e of protection provided by enclosures (IP code)

IEC 60617-2:1996, Graphical symbols for diagrams - Part 2: Symbol elements, qualifying
symbols and other symbols having general application

IEC 60664-1:1992, Insulation coordination for equmment within low-voltage systems - Part 1:
Principles, requirements and tests

2) Thoro is a consolidated edition 3.2 (1999) that includes lEe 60364-4-41 and its amendments 1 (1996) and
2 (1999),

3) There Is a consolidated edition 1.2 (1999) that includes lEe 60364·4·442 and its amendments 1 (1995) and
2 (1999).

4) There Is a consolidated edition 3.2 (1999) that includes lEe 60364-4-443 and its amendment 1 (1996).
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IEC 60664-3.1992, Insulation coordination for equipment within low-voltage systems - Part 3.
Use of coatings to achieve insulation coordination of printed board essemblies

IEC 60669-1.1998, Swilches for household and similar fixed electrical instellations .- Part 1·
General requirements

IEC 60691 1993, Thermal-links - Requirements and application guide

IEC 60695-2-1 (all sheets), Fire hazard festing - Part 2-1: Test methods

IEC 60707 1999, Flammability of solid non-metaJlic materials when exposed to flame sources 
List of methods

IEC 60730 (all parts), Automatic electrical controls for household and similar use

IEC 60730·1.1999, Automatic electrical controls for household and similar use - Part 1
General requrrements

IEC 60730-2·9·2000, Automalic electricel controls for household and simito: uso - Part 2-9
Particular requirements fortemperature sensing controls

IEC 60738-1 1998, Thermistors dlfectly heated positive step-function temperature efficient
tnerrmstor« - Part 1 Genetic specittcetton

IEC 60760 '989. Flat, ouicu-connect terminations

IEC 60893-1 1987, Specification for industrial rigid laminated sheets besed on thermoselling
resins for electncal purposes - Part 1- Definitions, desIgnations and genera! reqUIrements

IEC 60998·2·3.1991, Connecting devices for low-voltage ctrcuite for household and similar
purposes - Part 2-3: Particular requtremenis for connecting devices as separate entitles With
tnsuletion ptercmq clampmg units

IEC 61000 (all parts), Electromagnetic compatibJiity (fMC)

IEC 61000-3·2 1995, Electromagnetic compatibility (EMC) - Part 3 l.un ItS - Section 2 Limits
for harmonic current emiestons (eoutpmen; Input current 516 A per phase) 5)

Amendment 1 (1997)
Amendment 2 (1998)

IEC 61000-3·3:1994, Electromagnetic compatibility (EMC) - Part 3· Limits - Section 3
Limitation of voltage fluctualions and flicker in low-voltage power supply systems for eouspmem
With rated current ;;16 A

6) Th~rc !S ~ ccnscbcctcd edItIon 1.2 (1998) that includes ItC 61000.3-2 and its amendments PSS7) and
2 (1998).
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IEGITR2 61000-3-5:1994, Electromagnetic compatibillly (EMG) - Part 3: Limits - Section 5:
Limitation of voltage fluctuations and flicker in low-voltage power supply systems for equipmen:
with rated current greater than 16 A

lEG 61000-4-1:1992, Electromagnetic compatibility (EMG) - Part 4: Testing and measurement
techniques - Section 1: Overview of immunity tests. Basic EMC pubticetiot:

lEG 6~000-4-2:1995, Eiectromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 2: Electrostatic discharge immunity test. Basic EMC pUblication 6)
Amendment 1 (1998)

lEG 61000-4-3:1995, Eiectromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 3: Radiated. radio-frequency, electromagnetic field immunity test 7)
Amendment 1 (1998)

lEG 61000-4-4:1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 4: Electrical fast transient/burst immunity test. Basic EMC pUblication

IEC 61000-4-6:1996, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 6: Immunity to conducted disturbances, Induced by radio-frequency fields

lEG 61000 4-11: 1994, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 11: Voltage dips, short interruptions and voltage variations immunity tests

lEG 61032:1997, Protection of persons and equlpmen: by enclosures - Probes for verification

lEG 61058-2-1, Switches for appliances - Part 2-1: Particular requirements for cord switches

lEG 61058-2-4, Switches for appliances - Part 2-4: Particular requirements for independently
mounted switches

ISO 1456: 1988, Metallic coatings - Electrodeposited coatings of nickel pius chromium and of
copper plus nickel plus chromium

ISO 2081:1986, Metallic coatings - Electroplated coatings of zinc of/ron or steel

ISO 2093:1986, Electroplated coatings of tin - Specification and test methods

ISO 4046:1978, Paper, board, pUlp and related terms - Vocabulary

6) Thera is a consolidated edition 1.1 (1999) that includes lEe 61000-4-2 and its amendment 1 (1998).

7} There is a consolidated edition 1.1 (1998) that lncludee lEe 61000-4-3 and its amendment 1 (1998).
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3 Definitions

For the purpose of this Internationai Standard, the following definitions apply

3.1 General terms

3.1.1
mechanical sWitching device
a switching device designed to close and open one or more elactnc cucuits by means of
separable contacts
[lEV 441·14·021

3.1.2
switch (mechanical)
a mechanical switching device capable of making, carrYing and breakq"lg curreots under normal
circuit conditions which may Include specified operating overload conditions and also carryrnp
for a specified time currents under specified abrormal Circuit ccnrnttor s such as those
of short CIrcUIt
NOTE .A. sWitch may bf' r-apabte of making but not b-eakmo short-cucvu currents

[lEV 441-14-10J

3.1.3
conductive part
part which IS capable of conducting current although It may not necessarily be used for carry'ng
service current
[!EV 441·11·09]

3.1.4
live part
a conductor or conductive part Intended to be energized in normal use, including a neutral
conductor, but, by convention, not a PEN conductor
[lEV 826-03-011

3.1.5
pole of a switch
the part of tre switch associated exclusively with one, electrically separated, conducting path of
the switch
NOTE 1 Those paris that provide a means tcr mounting and operatinp al! poles together are excluded from the
defmitlcn of a pole

NOTE 2 A ewrtch is called '·slngle·pole~ If It has only one pole. If it has more than one pole, It may be called
"mulnpotc" (two-pole, three-pole, etc) provided that the poles arc coupled In such a manner as to operate together

3.1.6
clearance
the shortest distance In arr between two conductive parts

3.1.7
creepage distance
the shortest distance along the surface of the Insulation material between two conductive parts
[lEV 151-03·37J

3.1.8
detachable part
part which IS removable without the use of a tool when the switch is mounted as in normal use
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3.1.9
tool
screwdriver, coin, or any other objectwhich maybe usedto operatea nut, a screw, or a similarpart

3.1.10
special purpose tool
tool which is unlikely to be readily available in a normal household, for example, a key for a
three-angle headed screw •
NOTE Toots such as coins. screwdrivers and spanners dealqned to operate square or hexagonal nuts are not
special purpose tools.

3.1.11
normal use
use of the switch for the purpose for which It was made and declared

3.1.12
ambient air temperature
the temperature or temperatures, determined under prescribed conditions, of the air sur
rounding the switch when mounted as declared by the manufacturer

3.1.13
proof tracking Index (PTI)
the numerical value of the proof voltage In volts, at which a material withstands 50 drops oltest
solution without tracking

3.,1.14
unique type reference ,
identification marking on a switch such that by quoting it in full to the switch manufacturer the
electrical, mechanical, dimensional and functional parameters of the original switch can be
unequivocally specified

3.1.15
common type reference
identification marking on a switch which does not require any further specific information
additional to that provided by the marking requirements of this standard for selection,
installation and use in accordance with this standard

3.1.16
cover or cover plate
part which is accessible when the switch is mounted as in normal use but which can be
removed with the aid of a tool

3.1.17
signal Indicator
device associated with a switch to indicate the circuit state visually
NOTE The devlce mayor may not be controlled by the switch.

3.1.18
unprepared conductor
conductor which has been cut and the insulation of which has been removed for insertion into a
clamping unit
NOTE. A conductor the shape of which is arranged for introd-uction Into a clamping unit or the strands of which are
twisted to consolidate the end, is considered to be an unprepared conductor.

3.1.19
prepared conductor
conductor, the stripped end of which is filled with an eyelet, a terminal end, a cable lug, etc.
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3.1.20
base material
insulating material, supporting electronic circuits

3.1.21
printed board
a sized base material including holes, if any, and bea'lng at least one conductive pattern

3.1.22
printed board assembly
printed board with electncal and mechanical components andlor other pnnted boards attached
to It, with all manufacturing processes, soldering, coating etc. completed

3.1.23
insulation distance
the shortest distance of a coated printed board between conductive parts located on the base
material
See figure Q 1

3.1.24
polarity reversal
change of the terminals connected to the load by a sWitching action

3.1.25
semiconductor sWitching device
a swrtchmq device designed to make, carry, break andlor control the current in an electric
circuit by means of the controlled conductivity of a serruconductor

3.1.26
electronic step-down convertor (convertor)
unit Inserted between tne supply and one or more tunqsten-halcqen or other filament lamps
which serves to supply the lamp(s) with ItS (their) rated voltage, generally at high frequency.
The unit may consist of one or more separate components

3.1.27
electronic switch
a device capable of making, carrYIng, breaking and/or controlling currents under norma; circuit
conditions which may include specified operating overload conditions and also carrying for a
specified time currents under specified abnormal circuit conditions such as those of a short
circuit. The device contains actuating members, actuating means and SWitching devices which
may be mechanical or electronic. At least one of these must be electronic

3.1.28
duty
the statement of the load(s) to which the electronic switch is subjected, including, if applicable,
making, controlling and breaking and including their durations and sequence in time
[lEV 411-;>1-07, rnodtfied]

3.1.29
duty-type
a continuous, short-time or periodic duty, comprising one or more loads remaining constant for
the duration specified, or a non-periodic duty In which generally the load varies within the
permissible operating range
[lEV 411-21-13, modified]
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3.1.30
cyclic durallon factor
the ratio between the period of loading, including making and breaking, and the duration of the
duty cycle, expressed as a percentage
[lEV 411-21-10, modified]

3.1.31
protecllve impedance
an impedance connected between live parts and accessible conductive parts; of such value
that the current, In normal use and under likely fault conditions in the electronic switch, Is
limited to a safe value; it is so constructed that the reliability is maintained throughout the life of
the electronic switch
NOTE Details of the likely fault conditions, the safe current and the requirements for reliability are as given in this
lEe standard.

3.2 Definitions relallng to voltages, currents and wallage

NOTE Where the terms ·voltage" and "current" are used, they Imply the r.m.s. values unless otherwise specified.

3.2.1
rated vojtage, current, frequency,.wallage etc.
voltage, current, frequency, waltage etc. assigned to a switch by the manufacturer and to which
operation and performance characteristics are referred

3.2.2
SELV
voltage which does not exceed 50 V a.c. r.m.s. or 120 V d.c. between conductors or between
.any conductor and earth in a circuit which is insulated from the supply mains
NOTE SELV is an unearthed extra low voltage (see 'E.C60364.4.41).

3.2.3
over-current
a current exceeding the rated current
[lEV 441-11-06]

3.2.4
overload
operating conditions in an electrically undamaged circuit, which cause an over-current
[lEV 441-11-08]

.r

3.2.5
short-cIrcuit current
an over-current resulting from a short circuit due to a fault or an incorrect connection in an
electric circuit
[lEV 441-11-07]

3.2.6
working voltage
highest r.rn.s. vaiue of the a.c. or d.c, voltage across any particular insulation which can occur
when the,switch is supplied at rated voltage

NOTE 1 Transients are disregarded.

NOTE 2 Both open-clrcult conditions and normal operating conditions are taken into account.

3.2.7
overvoltaqe
any voltaqe having a peak value exceeding the corresponding peak value of maximum steady
state voltage at normal operating conditions.
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3.2.8
recurring peak voltage (U,p)
maximum peak value of periodic excursions of the voltage waveform resulting from distortion
of an a.c. voltage or from a c. components superimposed on a d.c. voltage

NOTE Random cvervcltaqes, for example due to occasional switching, are not considered to be recurring peak
voltages,

3.2.9
temporary overvoltage
overvoltage at a power frequency of relatively long duration

3.2.9.1
short-term temporary overvoltage
temporary overvoltage with a duration not exceeding 5 s

NOTE The voltage values for short-term temporary cvorvcltage are higher than the volt~gc vatue for long-term
temporary cvervcttane (see 3.332.2 of lEe 60664-1)

3.2.9.2
long-term temporary overvoltaqe
temporary overvoltage with duration exceeding 5 s

3.2.10
impulse withstand voltage
highest peak value of impulse voltage of prescribed form and polarity which does not cause
breakdown 01 msulatlon under specified conditions

3.2.11
overvoltage category
numeral defining a transient overvoltage condition
NOTE Overvoltage categories 1,11 and III are used (see annex K)

3.2.12
rated load
type of load assigned to the switch by the manufacturer

3.2.13
minimum load
load at which the electronic SWitch still operates correctly

3.2.14
thermal current
the continuous resistive current which. under the test conditions declared by the manufacturer
(may also Include the ambient temperature). generates, Without forced cooling, the same
heating as when the electronic switch is operating under specified ambient conditions at rated
load, and/or duty type in the appliance with forced cooling present, if any

NOTE The concept "thermal current" allows simplified testing of the electronic switches. which in normal
application have complex cooling condtnons. The thermal current will al..... aye be determined by tests of the switch
positioned on a table or in a simple test rig and comparative tests in the appnence in question. Consequently, the
thermal current wJll normally be lower than the rated current This necessitates additional tests of the terminals,
contacts, etc., in order to verify that they wm be able to carry the rated current, when the electronic switch Is
mounted rn the appliance. These additional tests are specified in clauses 16 and 17.
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3.3 Deflnitlons relating to the different types of switches

3.3.1
Incorporated switch
switch Intended to be Incorporated In or fixed to an appliance, which however .can be tested
separately

3.3.2
Integrated switch
switch, the function of which depends on its correct mounting and fixing in an appliance, and
which can be tested only in combination with the reievant parts of that appliance

3.3.3
rotary switch
switch, the actuating member of which is a shaft or a spindle which has to be rotated to one or
more Indexed positions in order to achieve a change in contact state
NOTE ,.he rotation of the actuating member may be unlimited or restricted in either direction.

3.3.4
lever switch
switch, the actuating member of which is a lever which has to be moved (tilted) to one or more
Indexed positions in order to achieve a change in contact state

3.3.5
rocker switch.
switch, the actuating member of which is a low profile lever (rocker) which has to be tilted to
one or more indexed positions in order to achieve a change in contact state

3.3.6
push-button switch
switch, the actuating member of which is a button which has to be pushed in order to achieve a
change in contact state
NOTE The switch may be provided with one or more actuating members.

3.3.7
ccrd-operated switch
switch, the actuating member of which is a pull-cord which has to be pulled in order to achieVe
a change in contact state

3.3.8
push-pull switch
switch, the actuating member'of which is a rod which has to be pulled or pushed to one or
more Indexed positions in order to achieve a change in contact state

3.3.9
biased switch
switch, the contacts and actuating member of which return to a predetermined position when
the actuating member is released from the actuated position

3.4 Definitlons relating to the operation of the switch

3.4.1
actuation
movement of the actuating member of the switch by hand, by foot, or by any other human
activity
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3.4.2
indirect actuation
movement of the actuating member of the switch provided Indirectly by a part of an appilance
mto which the switch is incorporated or integrated, for example the door of an appuance

3.4.3
actuating member
part which IS pulled, pushed, turned or otherwise moved to cause an operatwn

3.4.4
actuating means
any part which may be interposed between the actuating member and the contact rnecnernsm
In order to achieve contact cperatron

3.4.5
disconnection
iPterrJptll)n of an etectncal circuu In a pole so as to provide insulatio-, between the supply and
those p.?rr~ intended to be disconnected from the supply

3.4.6
micro disconnection
oisconnecuor that provides correct functional performance by contact separauon In the case of
long-term temporary overvoltage

3.4.7
electronic disconnection
disccnnecuon that provides a nor~cyc!lng correct functional performance by a semrconductor
sWItching device In the case of long-term temporary overvoltage

3.4.8
full disconnection
dIsconnection that provides correct functional performance by contact separation In the case of
short-term and lonq-terrn temporary overvoltage and Impulse Withstand voltage equivalent to
basic insulation

3.4.9
all-pole disconnection
for single-phase a c appi.ances and for d c. appliances a d.sconnectlon of both supply
conductors substantially at the sarr e time by a singie switchrng action or, fOI appliances to be
connected to more than two supply conductors, a drsconnectron of all supply conductors,
except the earthed conductor substantially at the same time by a smg!e sWitching acuon

3.4.10
operation
transfer of the moving contactts) frem one position to an adjacent positron

3.4.11
operating cycle
succession of operations from one position to another and back to the first position through all
other positions, if any
!lEV 441-16-02)
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3.4.12
electronic actuating member
part, component or component group, for example an optical or acoustic sensing unit, which
controls the actuating means or the switchlnq device

3.4.13
electronic actuating means
part, component or component group, which controls electronically the switching device

3.4.14
abnormal conditions
conditions which may occur in the appliance or in the switch during normal operation

3.4.15
sensing unit
unit that is activated by any phystcal phenomenon or combination of those.

3.5 Definitions relating to connections to the switch

3.5.1
external conductor
any cable, cord, core or conductor, a part of which is external to a switch, or to an appliance in
or on which the switch is mounted. Such a conductor may be a supply lead or interconnecting
cord between separate parts of an appliance or it may form part of the fixed wiring

3.5:2
integrated conductor
conductor which is either inside a switch or is used to permanently interconnect terminals or
termi nations of a switch

3.5.3
internal conductor
any cable, cord, care or conductor which is internal to an appliance, but is neither an external
conductor nor an integrated conductor

3.5.4 Methods of attachment for cords

3.5.4.1
type Xattachment
method of attachment such that the cord can be replaced without the aid of special purpose
toois by a cord not requiring special preparation

3.5.4.2
type Y attachment
method of attachment such that the cord can only be replaced with the aid of special purpose
tools normally available to the manufacturer or his agent

NOTE Such a method of attachment may be used either with common cords or with special cords;

3.9,4.3
type Z attachment
method of attachment such that the cord cannot be replaced without destroying the integrity cjf
the switch
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3.6 Definitions relating to terminals and terminations

3.6.1
terminal
conductive part of a SWltCI-J provided for reusable e1ectr;cal connections wrthout the use of a
special purpose tool or a special process

3.6.2
screw type terminal
terminal for the connection and/or mterconnectlon and subsequent disconnection of one or
more conductors the connection being made directly or indirectly by means of screws or nuts
of any krrd

3.6.3
pillar terminal
screw-type terminal In whrGr the conouctons) IS (are) -nsertsc Into 0 hole or cavity, wbere It IS
Ithey are) clamped under the shank of the screw The clamping pressure may be applied
directly by the shank of the screw, 0: tnrougr an .r.terrnedrate clamping member to whIch
pressure IS apoued by the shank of the screw

Examples of pillar termrna!s are shewn ·n figure 1

3.6.4
screw terminal
screw-type terminal In I,VhIC!l the conductorts) IS (are) clamped under the head of the screw
The c!Ampmg pressure may be applied directly by the head of the screw or through 8!"
Intermediate part such as a washer clamping plate or anti-spread device

Examples of screw terminals are shown In f!gLre 2

3.6.5
stud terminal
screw-type term.nai in which the conouctor.s) IS (are) clamped under a nut The clarnpmp
pressure may be applied directly by a suitably shaped nut or through an Intermediate part, such
as a washer clamping plate or anti-spread device

Examples of stud terminals are shown In flgJre 2

3.6.6
saddle terminal
screw-type terminal in wh:ch the conductor(s) IS (are) clamped under a saddle by means of two
or more screws or nuts

Examples of saddle terminals are shown In figure 3

3.6.7
lug terminal
screw-type terminal designed for clarnping a cable lug or bar drrectly or indirectly by means of a
screw or nut

Examples of lug terminals are show, In figure 4

3.6.8
mantle terminal
screw-type terminal in Which the conductor(s) IS (are) clampad against the base of a slot In a
threaded stud by means of a nut The conductor IS clamped against the bottom of the slot by a
suitably shaped washer under the nut, by a central peg if the nut is a cap nut, or by equally
effective means for transmitting the pressure from the nut to the conductor within the slot

Examples of mantle terrrunals are shown In figure 5
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3.6.9
screwless terminal
terminal for the connection and/or interconnection and subsequent disconnection of one or
more conductors, the connection being made, directly or indirectly, by means other than screws
NOTE The following terminals are not regarded as screwless terminals:

terminals requiring flxlng of special devices to the conductors before clamping them Into the terminal, for
example flat qulck-connect termInations;

- terminals requiring wrapping of the conductors, for examplethose with wrapped joints;

- terminals providing directcontactto the conductors bymeans of edges or points penetrating the insulation.

Examples of screwless terminals are shown in figure 6

3.6.10
termination
connection between two or more conductive parts which can only be made or replaced by
either a special purpose tool or a special process

3.6.11
flat quick-connect termination
electrical connection consisting of a tab and a female connector which can be readily inserted
and withdrawn without use of tools

3.6.12
tab
portion of a fiat quick-connect termination which is inserted into the female connector and is a
part integral with the switch

Examples of tabs are shown in figure 7

3.6.13
female connector
portion of a fiat quick-connect termination which is pushed onto the tab

An exampie of a femaie connector is shown in figure 8

3.6.14
solder terminal
conductive part of a SWitch provided to enable a termination to be made by means of solder

3.7 Definitions relating to insuiation

3.7.1
basic insulation
insulation appiled to i1ve parts to provide basic protection against electric shock

3.7.2
supplementary insulation
independent insulation applied in addition to the basic insulation in order to provide protection
against electric shock in the event of a failure of the basic insulation

3.7.3
double insulation
insulation comprising both basic insulation and supplementary insulation
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3.7.4
reinforced insulation
single insulation system applied to live parts which provides a degree of protection against
electric shock equivalent to double msulatron

NOTE The term "inaulattcn system" does not Imply that the insulation must be one homogeneous piece It may
comprise several layers which cannot be tested separately as supplementary or baste insulation,

3.7.5
functional insulation
insulation between live parts which IS necessary only for the proper functioning of the swrtch

3.7.6
coating
solid Insulating matenal laid on one or both sides of the surface of the printed board. Coating
can be varnish, a dry film applied to the pnnted board or can be achieved by thermal deposition

NOTE Coating and bas e matcnal of the printed board form <In Insulating system that may have propertres similar
to solid tnsulahon

3.7.7
solid rnsutauon
Insulation material Interposed between two conductive parts

NOTE In the case of a pnnted board assembly With a coaling, schd msutauon consists of the printed board Itself
as well as the coattnp In other cases, solid msulanon consists of the encapsulating material

3.7.8
class 0 appiiance
appliance :n which protection against e!ectnc shock relies upon baSIC insulation: this Implies
that there are no means for the connection of accessible conductive parts, If any, to the
protective conductor In the fixed wiring of the Installation, reliance In the event of a farlure of
the baSIC lnsulatron being placed upon the environment

3,7.9
class I appliance
appliance In which protection against electnc shock does not rely on baSIC insulation only, but
which Includes an additional safety precaution In such a way that means are provided for the
connection of conductive parts (Which are not live parts) to the protective (earthing) conductor
In the fixed wiring In such a way that these parts cannot become live In the event of a failure of
the baSIC insulation

3.7,10
ciass II appliance
appliance In which protection against electnc shock does not rely on basic insulation only, but
in which additional safety precautions such as double insulation or reinforced insulation are
provroed, there being no provision for protective earthing or reliance upon rnstallatron condmons

NOTE A Class II appliance may be provided with means for maintaining the continuity of protective Circuits,
provided that such means are within the appliance and are insulated from accessible surfaces according to the
requirements of Class II.

3.7.11
class 111 appliance
appliance In which protection against electnc shock relies on supply at SELV and In which
voltages higher than those of SELV are not generated
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3.8 Definitions relating to pollution

3.8.1
pollution
any addition of foreign matter, solid, liquid, or gaseous that can result in a reduction of
dielectric strength or surface resistivity of the insulation

3.8,2
mlero-envlronment
immediate environment of the insulation which particularly influences the dimensioning of
creepage distances
NOTE For self-produced pollution in arc chambers of switches, see annex L.

3.8.3
macro-envlronment
environment of the room or other location in which the switch is instailed or used

3.8.4
pollution degree
numeral characterizing the expected pollution of the micro-environment
NOTE Pollution degrees 1, 2 and 3 are used (see 7.1.6 and annex L).

3.9 Definitions relating to manufacturers' tests

3.9.1
routine test
a test to which each individual switch for appliances is subjected during andlor after manu
facture to ascertain whether it complies with the relevant requirements of this standard

[lEV 151-04-16, modified]
NOTE Routine tests are specified in annex R

3.9.2
sampling test
a test on a number of switches taken at random from a batch

[lEV 151·04·17, modified]
NOTE Sampling tests are specified in annex S

3.9.3
type test
a test of one or more switches made to a certain design to show that the design meels certain
specifications

[lEV 151·04-15, modified]

4 General requirements

Switches shail be designed and constructed so that in normal use they function safely so as to
cause no danger to persons or surroundings even In the event of such careless use as may
occur in normal use, as specified in this part 1 of lEG 61058 and any appropriate part 2.

In general, compliance is checked by carrying ouf all the relevant tests.
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5 General notes Oil tests

5.1 Tests according to this standard are type tests

5.2 Unless otherwise specified in this standard, the specimens are tested as delivered, at an
ambient temperature of 25 'C ± 10 'C The specimens are mounted as declared by the
manufacturer, but, if significant, using the most unfavourable method it more than one method
is declared,

NOTE In case of doubt, the tests are made at an ambient temperature of 20 ·C ± 5 "C

5.3 SWitches to be used with a non-detachable conductor are tested Ivith the appropriate
conductor connected.

5,4 If the swnctiee are provided with tabs, for the tests according to clauses 16 and 17, new
female connectors shalt be used,

The envelope dimensions of female connectors for flat cutck-connect termtneuons used for
tests shall be in accordance with figure 8,

NOTE A method of selection of female test connectors for flat quick-connect terminations I~ given 111 annex H

The female connectors shall be of a type suitable for the rated ambient temperature of the
switch, and the crimped conductors shall be soldered or welded to the crtmptnq area of
the female connector, if any

5.5 Unless otherwise specified the tests are camed out in the order of the clauses of this
standard,

The number of test specimens required and the relevant clauses are as follows

NOTE A survey of test specimens and related clauses is given .n table 1

5.5.1 Switches with the followmg ratings'

- d.c. only;

- botn e.c enti d.c ,

the tests being carried out on d.t: , ptovuied that the a.c. voltage and current ratmgs are equal
to, or greater than, the a c ratings,

For these ratmgs, the follolVing specimens are used'

- clauses 6 to 12 and 23: specimen No, 1:

clauses 19 to 22: specimen No, 2; where cfearances according to 201 are tested in
accordance with annex M. three add/tlOnal specimens are used;

- clauses 13 to 18:

with polarity marking: specimens Nos 3 to 5;

without polarity marking: specimens Nos, 3 to 5 with one polarity and specimens
Nos, 6 to 8 with the opposite polarity.

clause 25: three additional specimens,
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5.5.2 Switches with the following ratings:

- a.c. only;

both a.c. and d.c., but not meeting the provisions of 5.5.1.

For these ratings, the following specimens are used:

clauses 6 to 12 and 23: specimen No.1;

- clauses 19 to 22: specimen No.2; where clearances according to 20.1 are tested in
accordance with annex M, three additional specimens are used;

- clauses 13 to 18:

for s.c, rating: specimens Nos. 3 to 5;

for d.c. rating with marked polarity: specimens Nos. 6 to 8;

for d.c. rating without marked polarity: specimens Nos. 6 to 8 with one polarity and
specimens Nos. 9 to 11 with the opposite polarity;

- clause 25: three additional specimens.

5.5.3 Switches with more than one rated voltage and/or rated current combination within
one nature of supply

For these ratings, the following specimens are used:

clauses 6 to 12 and 23: specimen No.1;

clauses 19 to 22: specimen No.2; where clearances according to 20.1 are tested in
accordance with annex M, three additional specimens are used;

clauses 13 to 18:

for the combination with the highest current rating: specimens Nos. 3 to 5;

for the second combination: specimens Nos. 6 to 8;

for further combinations: specimene Nos. 9 to 11, etc.
NOTE For switches having one rated current for more than one voltage rating, the switch shall be tested at the
highestvoltageraUng (or each type of load.

clause 25: three additional specimens.
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Table 1 - Test specimens

Clause Specimens to be testedt) Notes

6 Rating 1

7 Classification 1

8 Marking and documentation 1

9 Protection against electric shock 1

10 Provision for earthing 1

11 Terminals and terminations 1 z

12 Construction 1

13 Mechanism 3 4 5 6 7 6 :Jl

14 Prctecnon agamst solid foreign objects. ingress of dust, 3,
water and humid ccnditrcns 3 4 5 6 7 8

15 Insulation resistance and drelectrlc strength 3 4 5 6 7 8 Z, Jl

16 Heaunq 3 4 5 6 7 8

17 Endurance I 3 4 5 6 7 6
-,,--

I I --
18 Mocnamcal strength 3 4 5

19 Screws. curtent-carrylng ports and connections 2
-

20 Olcarcnccs. creepage distances solid. insulation and 2 4) ';>1

coatings of rigid printed board assemblies
-

21 Resistance to heat and fire 2
f---- -- --- --

22 Reatstancc to rusting 2 -t--.-------
23 Abnormal operation and fault condrtiona for electronic 1

swrrcnes -~
25 EMC requirements three additional samples__.1 - -
" FOr the purpose of selection ef tcmale test connectors according to annex H, additional specimens

may be necessary

21 Three additional new specimens may be required accordmg 10 11 1 1 34 or table 12, note 2)

" The further specimens 9 to 11 etc, are tested In lh·e same ccmbmanon of clauses as specunenc i
6 to 8

" Three eddrncnat new specimens may be required according to 20 1 for the test according to annex M

s For tosting coatings on ponied boards accordmg 10 20 4, tl,e (o)lowlng number of printed beards arc
needed.

- 13 specimens fer type A coating:

- 17 specimens for type 8 coatmg I
-- ------l

5.6 SWitches with a rated frequency are tested at that frequency Switches without a rated
frequency are tested at 50 Hz Switches with a ratad frequency range are testei) at the most
unievourebte frequency withm that range

5_7 If not more than one specimen fails durmg the tests of clauses 13 to 18 mctusive such as
to cause non-compliance with the appropriate clause, the tests which caused the failure, and
those preceding, which may have infiuenced the resuit of that test, are repeated on another set
of identical specimens, all of which shall then comply with the repealed rests. No failure shall
occur during the tests of clauses 6 to 12 inctustve and 19 to 22 inclusive

NOTE The applicant may subrntt. together with the first set of specunens. an additional sut of specimens wluch
may be needed in case one specimen falls.

The testing euthcntles WIll then, without further request, test the additional specrrnons and will only reject If a
further failure occurs.

If the additional set of epeclmens is not SUbmitted at the same tune, a failure of one specimen will entail a rejection
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5.8 'If it is necessary to have parts with double insulation or reinforced insulation in switches
for Class 0 or Class I appliances, slich parts are checked for comptlance wilh the requirements
specified for switches for Class /I appliances.

Simllerly, if it is necessary to have parts in switches operating at SELV, such parts are also
checked for compliance with the requirements specified for switches for Class 111 appliances.

5.9 For the tests of this standard, actuation may be performed b'y test equipment. Tests at
high speed, however, have to be performed according to 17.2.4.

For switches with electronic actuating members, actuation shall be performed according to the
manufacturer's declarations.

5.10 As far as possible, signal indicators shall be tested together with the switches.

With the exception of the luminosity which can be disregarded, the lamp shall function unless
otherwise specified. The test may be performed with test samples simuiating the electrical,
mechanical and thermal influences of the original indicator lamp. Replaceable indicator lamps
may be replaced during the tests. Signal indicators, the function of which is independent from
the function of the SWitch. are operated continuously. .

The results of the teste for switches with indicator lamps shall be considered to apply to
switches of equivalent construction without indicator lamps, or to indicator lamps of equivalent
construction without the SWitchingmechanism.

5.11 Switches intended to be operated from a specific supply, are tested with that specific
supply.

5.12 In all tests, the measuring instruments or the measuring means shall be such as not 10
affect appreciably the quantity being measured.

5.13 For electronic switches, it may be necessary to disconnect or short-circuit electronic
components for the purpose ofthe tests.

5.14 For the tests of 23. 1.1.1, additional specimens may be necessary.

6 Rating

6.1 The maximum rated voltage is 440 V.

NOTE Preferred values are 50 V. 125 V 1230 V, 250 V, 400 V, 440 V.

6.2 Switches with signal indicators may have different rated voltages tor the signal indicators.

6.3 The maximum rated current is 63 A.
,

Compliance with the requirements of 6.1 to 6.3 is checked by inspection of marking and
documentation.

NOTE Preferred values are 1 A, 2 A. 4 A, 6 A, 10 A, 16 A, 20 A, 25 A, 40 A and 63 A.
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7 Classification

7.1 Classification of switches

7.1.1 According to nature of supply:

7.1.1.1 - switches for a.c. only;

7.1.1.2 -switchesfordc only;

7.1.1.3 - switches for both a. c and d.c,

7.1.2 According to type of load to be controlled by each circuit of the switch:

NOTE 1 A switch havmg more than one circuit need not have the same classification for each circuit.

NOTE:: AnIHH, F may be used for dotcrmining whether a particular ewrtch rating is suitable for controlling the
Circuit In the actual application

7.1.2.1 - CIrcuit for a substantially resistive load With a power factor of not less than 0,9.

7.1.2.2 - circuit for either a resisuve load, a motor load with a power factor nat less than 06,
or a combination of both,

7.1.2.3 - Circuit for a combination of resistive and capacitive a c loads,

7.1.2.4 - Circuit for ordinary tungsten filament lamp load;

7.1.2.5 - Circuit for a declared specific load;

7.1.2.6 - circutt fOI a current not exceeding 20 mAo

7.1.2.7 - circuit for specific lamp load;

7.1.2.8 - circutt for an Inductive load with a power factor of not less than 0,6;

7.1.2.9 - crrcurt for specific load of motor with a locked rotor and with a power factor not less
than 0,6

7.1.2.10 - rninrmurn load for electronic switches

7.1.3 According to ambient temperature:

7.1.3.1 - swrtches at which the complete switch, including the actuating member, IS intended
to be used in an ambient temperature between a minimum value of 0 'C and a maximum value
of 55 'C;

7.1.3.2 - switches at which the complete switch, mcluding the actuatmg member, is Intended
to be used in an ambient temperature higher than 55 'C or lower than 0 'C, or both,
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7.1.3.3 - switches intended to be used with the actuating member and other accessible parts
in an ambient temperature between a 'C and 55 'c, and the remainder of the switch in an
ambient temperature higher than 55 'C:

preferred values of maximum ambient temperature are 85 -c, 100 'c, 125 -c and 150 'C;

preferred values of minimum ambient air temperature are -10 'c, -25 "C and -40 'C;

values differing from these preferred values are allowed, a~ long as the values are
multiples of 5 'C.

7.1.3.4 Electronic cord switches and electronic independently mounted switches are classified
for a maximum ambient temperature of 35 'C.

NOTE The classification using the ambient air temperature 35 ·C may also be used (or other electronic switches
under tho provision that they are properly marked according to No. 3.2 in table 3.

7.1.3.4.1 - electronic cord switches and electronic independently mounted switches, in which
the complete switch, including the actuating member, is intended to be used in an ambient air
temperature between a minimum value of a 'C and a maximum value of 35 'C.

NOTe The decrease of ambient temperature from 55 ·C to 3S ·C is caused by the fact that ccmpcn...i,f3 of
electronic switches have a larger heat dissipation than components of mechanical switches.

7.1.3.4.2 - electronic cord switches and electronic independently mounted switches, in which
the complete switch including the actuating member is intended to be used in an ambient air
temperature higher than 35 'c, or a minimum value lower than a 'C, or both:

preferred values of maximum ambient air temperature are 55 'C, 85 'C, 100 -c and
125 'C; .

preferred values of minimum ambient air temperature are -1'0 "C, - 25 "C and - 40 'C;

- values differing from these preferred values are allowed, as long as the values are
multiples of 5 'C.

7.1.4 According to number of operating cycles:

7.1.4.1 - 100 000 operatlnq cycles;

7.1.4.2 - 50 000 operating cycles;

7.1.4.3 - 25 000 operating cycles;

7.1.4.4 - 10 000 operating cycles;

7.1.4.5 - 6 000 operating cycles;

7.1.4.6 - 3 000 operating cycles;

7.1.4.7 - 1 000 operating cycles;

7.1.4.8 - 300 operating cycles.
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7.i.5 According to degli:€: of protectl o n provided by the switch, when mounted as
declared, as pari of an appliance enclos ure

7.1.5.1 Degree of protection agains t solid foreign obj ects (according to lEe 60529):

7.1.5.1.1 - non-protected against solid foreIg n obj ects (IPOX):

7.1.5.1.2 - protected against solid fore ign objec ts of 50 mm diameter and greater (IP1X):•
7.1.5.1.3 - protected agabst solid foreign objects of 1?,S mm diameter and greater (I P2X),

7.1.5.1.4 - protected against solid foreign objects of 2,5 mm diameter and greater (IP3X),

7.1.5.1.5 - protec ted against soud fo reign objects 01 1,0 m-n diameter and greater (IP4X):

7.1.5.1.6 - dust-protected (IP5X) ;

7.1 5.1.7 - ousHighl(IP6X).

7.1.5.2 Degree of pr otection against ingress of water (according to IEC 60529):

7.1.5 .2.1 - non-prote cted against .ngress 01 water (IPXO);

7.1.5.2.2 - protected against vertically falling water drops (IPX1):

7.1.5.2.3 - protected against vertically fa!lIng water drops whe n enclosure ti lted up to I S·
(iPX2):

7.1.5.2.4 - protected against sprayong water (IPX3);

7.1.5.2 .5 - protecl ed agamst splashong water (IPX4),

7.1.5.2.6 - protected againsl water jets (!PXS);

7.1.5.2.7 - prolecled againsl powerful waler jets (IPX6);

7.1.5.2.8 - protected agamslthe ellecl s c: temporary immersion In wafer (:PX71.

7.1.5.3 Degree of protection agains t electri c shock for an incorporated sw itch for use in:

7.1.5.3.1 - a Class 0 appliance,

7.1.5.3.2 - a Class I appha nce;

7.1.5.3.3 - a Class II app'iance,

7.1. 5.3.4 - a Class III apphance,

NOTE Switches for use in C!ass II apptianc:es may be used without additJo nal protect ion in all oth61 app!lances .
independently o~ clas s
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7.1.6 AccordIng to degree of pollutlon:

7.1.6.1 - pollution degree 1;

7.1.6.2 - pollution degree 2;

7.1.6.3 - )joHution degree 3.
NOTE 1 Details for the polh.illon degrees are specified in annex L.

NOTE 2 A switch suitablefor u..e in a parttculat situation may be used In a less polluted sttuaticn.

NOTE 3 A switch may be used In a more polluted situation than that for which it is designed If the appropriate
additional protection is'appliedby the appliance.

7.1.7 According to the method of actuating the switch:

NOTE This classification is not restrictive, Push- button switches may have morethan one push-button,
'.

7.1.7.1 - rotary switch;

7.1.7.2 - lever switch;

7.1.7.3 - rocker switch;

7.1.7.4 - push-button switch;

7.1.7.5 - cord-operated, switch;

7.1.7.6 - push-pntl switch;

7.1.7.7 - electronic switches operated via a sensing unit (for example touching. approaching.
turning. optical. acoustic. thermal or any other influences),

7.1.6 According to marking:

7.1.8.1 -switch with limited marking U.T. (Unique Type Reference. U.T.);

7.1.8.2 -switch with full marking C.T. (Common Type Reference. C.T.),

7.1.9 AccordIng to application level for resistance to heat and fire:

7.1.9.1 -level 1 switch;

7.1.9.2 -level 2 switch;

7.1.9.3 - tevel3 switch.
NOTE For guidance concerning the lavels, see clause21.

7.1.10 According to the rated impulse withstand vcltaqe:

7.1.10.1 - 330 V;

7.1.10.2 - 500 V;

7.1.10.3 - 800 V;

7.1.10.4 - 1 500 V;
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7.1.10.5 - 2500 V;

7.1.10.6 - 4 000 V.

NOTE The relanon between rated impulse withstand voltage, rated voltage and cvcrvcttacc category IS given
in annex K.

7.1.11 According to type of disconnection:

7.1.11.1 - electronic disconnection;

7.1.11.2 - micro disconnection;

7.1.11.3 - full disconnection.

7.1.12 According to the type of coating for rigid printed beard assemblies:

7.1.12.1 - type A coating;

7.1.12.2 - type B coating
NOTe Explanations for type A andtype B coating are given in annexP.

7.1.13 According to type and/or connection of switches

Details for types of switches and connections are specified in table 2

7.1.13.1 One-way switches:

7.1.13.1.1 - declared specific type and/or connection'

7.1.13.1.2 - single pole, single load (single-pole disconnection)

7.1.13.1.3 - double pole, single load (all-pole disconnection),

7.1.13.1.4 - double pole, double load (single-pole disconnection).

7.1.13.1.5 - double pole, double load (single-pole disconnection, load connected to opposite
polarity);

7.1.13.1.6 - three pole, three loads, unswitched neutral (three-pole disconnection),

7.1.13.1.7 --four-pole, three-load switched neutral (four-pole disconnection);

7.1.13.1.8 .- three pole, three load (three-pole disconnection)

7.1.13.2 Two-way switches:

7.1.13.2.1 - declared specific type and/or connection;

7.1.13.2.2 - single pole, slOgle load (single-pole disconnectron):

7.1.13.2.3 - single pole, double load (slngle-poie disconnection, for specific circuits and loads
only);

7.1.13.2.4 - double pole, single load (all-pole disconnection)'

7.1.13.2.5 - double pole, double load (all-po.e disconnection. for specific circuits and loads
only).

7.1.13.2.6 - double pole. single load with polanty reversal;
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7.1 .13 .2.7 - double pole, four load (single·po!e dlsconne ction, load connected to opposite
polarity, for specific circuits and loads only);

7.1 .13.2.6 ~ double pole , double load (sir-gle-po!e disconn ection, load connecled 10 opposi te
polarity);

7.1 .13.2.9 - double pole, four load (single·po:e disconnection lo r specific eircults and loads
only).

7.1.13.3 Two·way switches with centre posillon for disconnecllon:

7.1 .13.3.1 - declared specific type and/or connection;

7.1.13.3.2 - single pole, single load (single-pole disconn ection);

7.1.13.3.3 - single pole. double load (single·pole disconnection),

7.1.13.3.4 - double pole, single load (all·p ole disconnectio r.);

7.1.13.3.5 - double pole, double load (all -pole disconnectio n);

7.1.13.3.6 - double pole , single load with polari ty reversal (all-pole discon nection);
'! I.::. •

7.1 .13.3.7 - double pole, four load (single-pole disconr.ection, load connected to opposite
polarity);

7.1.13.3.6 ,- double pole, double load (single-pole discon nection, load connecled 10 opposite
polar ity);

7.1.13.3.9 - double pole, four load (single-pole disconnection).

7.1.13.4 Multiway switches:

7.1.13.4.1 - the number of poles, type of connection and load as declared;

7.1.13.4.2 - single pole. four positions wilh polarity reversal (single-pole disconneclion, for
resistive load according to 7.1.2.1 );

7.1.13.4.3 - double pole, four positions with polarity reversal (all -pole disconnection. for
resistive load according to 7.1.2.1);

7.1.13.4.4 - double pole, live positions "nth polarity reversal (all -pole disconnection, for
resis l ive load according to 7.1.2 .1);

7.1.13.4.5 - double pole, seven positions vnth polarity reversal (all-pole disconnection, lor
resist ive load accordi ng to 7.1 .2.1)_
NOTE Switches ela~silied I,. 7. 1.13.4 .2 10 7.1.1 3 .4.5 are designed for the st ep-.wise inaeas o Of deereaee of the
resulting wattage of a combmation of resisto rs (R, to R3l according \0 table 2.

7.1.14 According to switching device for electron ic sw itches:

7.1.14.1 - vnth semiconductor svntching device;

7.1.14.2 - with mechanical switching device.

7.1.15 According to the condition of cooling for electronic switches:

7.1.15.1 - not reqUiring forced cooling;

7.1.15.2 - requIring forced cooling.
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7.1.16 Accord ing to duty-type for elec tron ic sw i tc hes:

7.1.16 .1 - conunuous duty. Duly-type 51;

7.1.16.2 - sho rt-l ime duty. Duty-type 52.

7.1.16.3 - inlermittent periodic duly Duty-type 53.

NOTE 1 The differe nt types ofdU'ty-typ~ arc ;Uusl rated in figures 1<4 to 16 .

NOTE 2 Tht' concept duty-type is taken 'rom lEe 6003~1 .

7.1.17 Acco rding to lest cond itions for electronic sw llches :

7.1.17.1 - functional test conditions with thermal current or maximum rared resistive current;
NOTE This test c:on<htion reueets the proper functioning of the switch n us (est dces not simulate I he a etua! 10:1=
of the elld i'pploe Df"O "'I .

7.1.17.2 - Simulated test cond itions w,th lype of load as ctassinec in 7 1 2;

NOTE This test condihon rene:.!s the propu hmdioni"g 01 tno switch. II also simulatu all c-ondi!.lens of the end
2p~c2Hor.

7.1.17.3 - specuic test cond-tions of end applicat ion, I.e in or togetner with lhe apphance and
under the cooling conditio ns of the appl,ance.

7.1.17.4 - test conditionsaccording to duty-type

7.1.18 Acco rding to bu ilt-in protection for electronic swi tc hes :

7.1.18.1 - v';U': bum in protec tion;

;. 1.10.2 - wahou: bunt-m protection

7.2 Classi ficatio n of termina ls

7.2.1 - terminals intended for the connection of unprepared conductors and not ,eqcalng the
use of any special purpose tool;
NOTE Tw:sting of a s tranded cc~d:J:tor to eeesereate tho end IS not cons idered as sJX:c lal plop,Ha ti:m

7.2.2 - termmals bte nded for the c onnection of prepared conductors and/o r requiring the use
of a special purpose tool;

7.2.3 - termmals suitable for the connection of supply cables or cords with unprepared
conductors and not requinng the use at any special purpose tool,

7.2.4 - terminals suitable for the connection of supply cables or cords ·...i th prepared
conductors andlor reqUIring the use of a special purpose tool;

7.2.5 termin als suitable for the int erconnection of two or more conductors,

7.2.6 - terminals Intended!or the connection ot rig:d. solid conductors.

7.2.7 - terminals intended !or the connec tion of rigid. sohd and stranded conductors ;

7.2.8 - terminals intended for the connection of flexible conductors;

7.2 .9 - terminals suitable for the connection ot both flexible and rig id (solid and stranded)
conducto rs;
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7.2.10 - solder terminals Intended for soldering by hand with a soldering Iron;

7.2.11 - solder terminals Intended for soldering with a solder bath;

7.2.12 - solder terminals with provisions for securing the conductor by mechanical means and
providing clrcult contlnulty by soldering;

7.2.13 - solder terminals without provisions for securing the conductor by mechanical means.
The circuit continuity is ensured by soldering solely.

7.2.14 According to the resistance to soldering heat:

7.2.14.1 - solder terminals type 1:

7.2.14.2 - solder terminals type 2.
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Table 2 - Type and connectio n of switches

Class lllcarlo n Code t) Type of s witch T Type of cor-nec cion

One-way swi tch

Test cir cu it ))

7 I 13 I Prind~le of one-way switches with
one to n ceres

Tno number of poles , ti~e 01c:nr..cction:lM Ic~ d a s de c !i1 re d

S::: SpecImen

/,

J
I

I
NL

s;\.. .
~ . . 1

..f1
s y.. .\ .

~ · t- - -· r :
l N

S =S pccitflcn

S ingte load
(single -pole

disconnc-ction)

S in~le load
(al:.po le

d~scc.nr,E I7!:vn)

I

1. 1

1 2

1 3 Q:o;b:e pole

7.1 13.1.2

7113.11

7 1 131 3

IJ

/,

fi O '

s . .

Double load
(singJc· pole

disco nnect ion)

Double load
(s in;fc '~Q le

dlsconnccti:m. tead
conn ected tc

oppo s i:c polaritt )

OCl.l~ le polo

Double pole

I 4

(1 2J

1 5

(I 2)

(104)

7 1 13.14

71 13 1 S

I

I
I~~~D~-r--~~

L. '

l N
S '" Specimen
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Classification Code1) Type of switch Type of connection Test clrcult3)

7.1.13.1.6 1.6 Three pole Three loads unswitched
neutral, (three-pole

disconnection) /1 12 /3

\"Y"YS: .•••.••-:
L.... ____ .!

LI Lz L3 N

S .. Specimen

7.1.13.1.7 1.7 Four pole Three loads switched
neutral (rour-pole

disconnection) ffE.
s y~~\~~y~-\t. ~_~..... ___ .

L1 Lz L3 N

S 1:1 Specimen

7.1.13.1.6 1.6 Three pole Three loads (three-pole
disconnection)

j~:J~__.~.~3
') i rS: ---- .••- :L______._ .J

L1 LZ L3

.. S 1:1 Specimen
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Table 2 (continued)

Type of connection Test circulru

11.13.2

I

I

-I
I

N

N

N

N

n

n

n.

n.

witch

.. "~
A ' I

S I

Single load
(sutqle-pole

dreconnectlon)

ihe number of poles, type of connccncn and load as declaredI --------j

i

Single pole

2.1

22

[1.21

7113.21

71.132.2

I I

I
.. [:

L

I I I S = Spccimc.

r
, , A = AU":lhary c....

2.3 S:nglc polo Double load I(smple-polc

~ 11
dreccnnecticnj

/2

II I

I :f"S: I

: :

,,·,,4 L

S =Spccrme
1--.

71 1324 24

I
Double pole

(all-pole disconnection) t ./1

11.3} I A -. -. j ·

S · .
,..

L
S = Spectme

A = Auxiharv s
-

7.1 13.2.5 'I 25 Double pole Double load
(all-pole disconnection) I,

I,

I I · .
s 1'-l

I
q ...-

L

S = Specimc
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Table 2 (continued)

Classtncatlon Code1) Type of switch Type of connection

7.1.13.2.8 2) 2.6 Double pole Singla load with polarity
reversal

is/lEC 61058-1 : 2000

Test circult3)

,--
,

S:
: :l:=:; - ..

L N

7.1.13.2.7 '}

7.1.13.2.8

2.7

2.8

Double pole

Double pole

Four load
(sfngle~pole

disconnection, load
connected to opposite

polarity)

Double load
(single-pole

disconnection, load
connected to opposite

polarity)

S = Specimen

'3 "
;'1 '

S: ------."' :-4--....:_~
L N

5 =Specim.en

"
...It ..1_

A' ':.j...... 'j'
1 ••_--- ••

s ~ ------"'!
~\> .._..._~

L N

S = Specimen,
A :; Auxiliary switch

, 7.1.13.2.9 2) 2.9 Double pole Four load
(single-pole

disconne.ction)
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Table 2 (continued)

-
ctaastflcatlon Code'l Type of switch Type of connection Test circuit3}

two-way switch with centre position for disconnection

7.1.13.3 Pnncfple of two way switches with centre

I I I I
~ f'

position and one to n poles

!
. f1.- ..-f; .

...

7.1.13.3.1 3.1 , The number of poles. type of connection and lead 0:; declared-
7.1.13.3.2 3.2 I Single pole I Single load (single-pole R,disconnection)

"I I f' -,

A
; ,

~~fI
5' ., .. ., .

I N

S = Specimen

A = Auxiliary switch

7 1 13.3 3 3.3 Single pole Double load

lr(single-pote
disconnection)

/,

S t. .
L • .:

L NI
I,

S == Specimen

71 13.3.4 34 Double pole Single load
(all-pole disconnection) ttJ··A

' ,
: ..._.. ~'f.....- ._.~ -

't rs ' .. ---- :
I L ... ~_ .. ~

L N
S ~ Specimen

A = Auxrhary switch
1--.

Double load71.133.5 35 Double pole

I (all-pole disconnection) [jth:_.~2·t_ .
s : f·----1 ;L~ __ .~.. ~

L N

S = Specimen
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Classification

7.1.13.3.6

Code1) Type of switch

3.6 Double pole

Type of connection

SIngle load
with polarity reversal

(all-pole disconnection)

Test etreunu

-·fl·!·_. -,, ,
s i ~ :

l~=tJ
L N

S :II Specimen

7.1.13.3.7 3;7

[3.3J

Doublepole- Four load
(single-pole

disconnection. load
connected to opposite

polarity)

I,

·,
S:,

•
~

L

" " ". ,
,
:,

,:..:....

N

7.1.13.3.8

7.1.13.3.9

3.8

3.9

[3.3J

Double pole

Double pole

Double load
(single-pole

disconnection, load
connected to opposite

polarity)

Four load
(single-pole

disconnection)
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s ! :

t. .__ :
'--- ~

L N
S = Specimen

A::; AUXiliary switch

,,, "
·. _.~.~. ~,

s!~---- i· 't , • _~

L N

S = Specimen

A =Auxiliary switch
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Table 2 (continued)

Test drcuit3}IType of connection C------------l
---

Multiway switches

Type of switchCode')Classification

7.113.4 principle of multtway switches with 3 to n
ways and 1 to n poles 3 nways

II .. III II
L .. -. \2'"
1-1 I

poles

III

Single pole

Four posilions with polarity reversal
(single-pole disconnection)

4,1

4.2

f----,----+--1---------,--------,-'-- -------,------,----
7.1.13.4.1

7.1.134.2

7,113.4.3 4,3

R,

R,

~fTIct_,\
Lf--l Nf

Double polo

Five pcstncns WIth polarity reversal
(all-pole drsccnnectron)

Double pole

Seven pcsttlcns with polarity reversal
(all-pole disconnection)

4,4

4,571.13.4.5

1) For switches of the same basic design, the lest is considered to cover tho tests for the code of switch givon In
square brackets.

Switches are considered to be of tho same basic design if

- all parts are the same, except these which have to be different because of the drtferent poles and number of
contact paths;

- the baSIC dimensions and mechanical constructions are the same:

- multlpole switches arc either composed of single-pole switches or build up from the same components as the
single-pole switches, having the same overall dimensions per pole.

A separate lest on a switch With momentary actfcn (moncstable switch) is not necessary, if it can be shown that
the contact function is equivalent to a bistable switch of equivalent construction

2) For specific circuits and loads only.

3) The indication Land N only symbolizes the connection to the mains.

r~Kd
----1----I------------j---.:::.-

1------+------------------ --t----...:'--'---
71 1344
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8 Marking and documentation

8.1 The switch manufacturer shall provide adequate information to ensure that

the' appliance manufacturer can select and install a swilch;

the end-user can use a switch as intended by the switch manufacturer;

- the corresponding tests can be performed in accordance with this standard,

This information shall be provided in one or more of the following ways, as detailed in lable 3.

8.1.1 By Marking (Ma)

The information shall be provided by marking on the switch Itself.

8.1.2 By neeumentauen (Do)

The information shall be provided by separate documentation, which may consist of a ieaflet, a
specification sheet. or a drawing, etc.

The content of the documentation shall be made available to the appliance manufaclurer or
end-user as appropriate in any suitable format.

NOTE 1 Wher-e Ma/D~ Is indicated, thoJnformation can be provided by either markingordocumentation.

NOTE 2 The formatin whichthis Information is presented is not within the scope of this standard.
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Table 3 - SWitch Information

-
Means of information

Characteristic
Common Unique

No. Subclause type type
reference reference

C.T. V.T.

1 SWITCH IDENTIFICATiON

1 1 Manufacturer's name or trade mark
.-

M. M.
1--

1.2 Type reference M. M.------
2 SWITCH ENVIRONMENT/MOUNTING ---

2.1 Degree of protection provided for tho switch when mounted 7.151nnd Do Do
according to documentation (IP code of IEC 60529) 71 52
NOTE Additionalletlers listed In IEC 60529 arc not used

-
2.2 Deqree of protection against electric shock, trom outside an 7.1.53 Do Do

appliance

2.3 Method of mounting and actuating the switch and method of

,
71 7 Do Do

provld:ng earthing if appropriate.
and7177

The intendAd mflthod(s) of mounting and the intended

'''.''''M'''' sbal 0, declared ~--,;:;
The declared methods of mounting, together with any earthing
terminal, are deemed to be the methods of earthing
conductive parts unless otherwise specified

<." Pollution degree 7 1.6 Do Do
-

3 TEMPERATURE - I
3. f Ambient ter-tperatcre limits if different from D "C to 55 'C I 7 1.3 M. Po

3.2 Ambient air temperature for electronic switches
7134.10r M. Do

7.1.3.4.2

- cord switches and mdependently mounted swrtches If 71.32 or
different from 0 "C to 35 'C 7 1 33

- other swnches. If different from 0 'C to 55 'C M. Do
-

4 ELECTRICAL LOADICONNECTION

4.1 Rated voltage or rated voltage range : 6 1 I M. Do

42 Nature of supply if the switch is not intended for both a.c. .nd 7 1 1 M. Do
de. or if the rating is different for <:I.C and d.c.

- .-
4.3 Frequency or frequency range if different (rom 50 Hz or 50 Hz M. Do

to 60 Hz
-

4.4 For circuits of substantially resistive loads, the rated current 71.2 1 M.

t-~;---
of the rated load .

4.5 For circuits for resistive and motor load with a power factor 7.1.2.2 MalDe
not less than 0,6, the rated current and, for electrcntc
switches, the minimum current {or power)

[-4.6 For circuits for resistive and capacitive load, the rated current 71 2.3 MaIDa Do
and rated peak surge curre/'lt and, for electronic switches, the
minimum current (or power)

,
---- .-4.7 For Circuits for tungsten filament lamp load, the rated current, 7.1.2 4 MalDo Do

and, for electronic switches, the mmimum current {or power)

4.8 For circuits for declared specitrc loads, relevant details of the 7.125 Do
appliance to be controlled, or other specific load

49 For switches for more than one Circuit, the current applicable MaIDa Do
to each circuit and to each terminal. If these are different from
each other. then it shall be made clear to which circuit or
which terminal the information applies
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I
Means ,?f Information

Characteristic Subclause
Common Unique

No. type type
reference reference

C.T. U.T.
4.10 Rated Impulsewithstandvoltage 7.1.10 Do Do
4.11 For electronicswitches, the thermal current 8.4.7 M. Do.-
4.12 For electronicswitches,the duty-type 7.1.16 Do Do
4.13 For electronicswitches. the ON/OFF·time for the relevant Do Do

duty-type

4.14 Type andlor connectionof switch 7.1.13 Do Do
4.15 For circuits for specific lamp load, the rated currentand the 7.1.2.7 Do Do

Inrush current

4.16 For circuits for an inductive load with a powerfactor 7.1.2.8 M. Do
not less than 0,6

4.17 For circuits for specificload of motorwith a locked rotorand 7.1.2.9 M. Do
with a powerfactor not less than 0.6

5 TERMINALS/CONDUCTORS

5.1 All terminals shall be suitablyidentified, or their purpose self- M. M.
evident, or the switchcircuitryvisuallyapparent.
For terminals Intendedfor the connection of supply
conductors, the identification may take the form of a letter L,
a numberor of an arrow --

5.2 Terminalsfor the connection of earthing conductors shall be M. M.
markedwith the earth symbol

5.3 Information for the connection of a conductor to the terminal if 7.2 Do Do
this needs prepared conductors or the use
of a special-purpose tool

- ---
5.4 The methodof connection and disconnection for screwless Do Do

terminals

5.5 The type of conductor to be connected to the terminal 7.2.6 Do Do
to 7.2.9

5.6 The S'ultability of the terminal for interconnection of two or 7.2.5 Do Do
more conductors

5.7 The type of solder terminal 7.2.10 Do Do
to 7.2.14

5.8 The eultablllty of the terminal for connection of unprepared 7.2.3 Do Do
supplyconductors

5.9 The SUitability of the terminal for connection of prepared 7.2.4 Do Do
supplyconductors

6 OPERATING CYCLES/SEQUENCE

5.1 Numberof operatingcycles 7.1.4 M. Do

6.2 Operatingsequence for switches with more than one circuit, if Do Do
significant.

For multl-clrcuit switches the operating sequenceof the pairs
of contactsshall be declared if this is of importance for the
safety of the user. Contactswhich 'make before break- or
"break before make- are examples

5.3 Forces appliedto end stops or full travel of actuating member 17.2.3.4 Do Do
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Table 3 (continued)

! Means 01 information I
f----

Unique -1Common
No. Characteristic Subclause I type

type

reference reference

C.T. U.T.

7 SIGNAL INDICATORS

7.1 Maximum powerof tungsten filament signal lamps The M. M.
marking shall be visible when replacing tho lamp

72 Intended function or operation of the signa! indicator Do Do
--

B CiRCUIT DiSCONNECTION

8.1 Electronic disconnection 7111.1 M. Do-
82 Micrc-dtsconnectlon 7.1.112 M. Do

8.3 Full disconnection 7.111.3
.-

Do Do

9 INSULATING MATERIALS

I
-

I3~·.:3 ~:=r
9.1 Proof tracking index PTI Do.- - ~ _.-
9.2 Level of glow-vm€l test Do

-
10 COOLING CoNDITiON i
io.t Not reqwring forced coo~n_g________·-~5.1 Do Do :

-
102 Req~m!!'lg coo!lng 7 1 15.2 , Do Do

- --
10.3 Dtrecnon of err for forced coo!ing Do Do-
104 Speed of al- for forced cooling Do Do- -
105 Thermal resistance of heal sink Do i Do

- -

I
106 IncomIng temperature, dcnsfty and other details of the air Do Do

stream I-- -- --
11 PROTECTIVE DEVICE

- -- -
11 1 Rated current/fusing characteristic/breaking capacity of 7.1181 M. Do

f--
replaceable burtt-In protection

11 2 Typc/functrcn of non-replaceable built-in protection 7 1 18.1 Do Do
~-- -- -

11 3 External protective devrce rated current. fusing 7.1 18.2 Do

~
I characteristic. breaklnq capacity

12 TES T CONDITIONS 7 1 17 Do
-- -

8.2 (vacant)
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8.3 When symbols are used, they shall be as follows (see note 1):

Amperes ~ A

Volts V
Walls W

Volt-amperes VA

Alternating current (single-phase) _ "-'

or a.c~

or "-'a.c.

Alternating current (three-phase) 3"-'

or 3 a.c.
or 3"-'a.c.

Alternating current (three-phase with neutral) 3 N"-'

or 3 Na.c.
or 3 N r'o...- a.c.

Direct current =
or d.c.
or =d.c.

-.LEarth symbol (see note 2) ~

. (D
Protective earth symbol (see note 2) , V
Non-protected against solid foreign solid objects IPOX

Protected against solid foreign objects of SO mm 0 and greater IP1X

Protected against solid foreign objects of 12 mm 0 and greater IP2X

Protected against solid foreign objects of 2.S mm 0 and greater IP3X

Protected against solid foreign objects of 1.0 mm 0 and greater jp4X

Dust-protected IPSX

Dust-tight IP6X

Non-protected aqalnst ingress of water IPXO

Protected against vertically falling water drops IPX1

Protected against vertically falling water drops when enclosure tilted up to 1S· IPX2

Protected against spraying water IPX3

Protected against splashing water IPX4

Protected against water jets IPXS

Protected against powerful water jets IPX6

Protected against the effects of temporary immersion of water IPX7

Ambient temperature limit(s) of switch T

Frequency of supply Hz

Number of operating cycles See 8.7

Symbol for micro-disconnection )1
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Symbol for the "OFF" position or the direction of actuation
to the 'OFF" position (a circle) ..

Symbol for the "ON" position or the direction of actuation
to the "ON" position (a straight bar) ..

Electronic disconnection .

Type of load'

Incandescent lamp load ....

Fluorescent lamp load. . . ....

Transformer connection . "

Iron core tranSformer with iow-voltage tunqsten filament lamp load

Electronic step-down convertor with low-VOltage
tungsten filament lamp load ..

Direction of arr for forced cooling

Speed of all for forced cooling

Thermal resistance of heat sink

CycliC duration factor .. .. ... ,.........

Terminal for requlated load ..

o
I

(Greek epsilon)

-D-, , '

: ,

""'.,
I,

-L __

, ,
mls

KIW

%

,

f~OTE 1 The symbols used shall be in accordance WIth lEe 60417·1, IEC 60529 and lEG 60617·~

NOTE 2 Preferably, tho protective earth symbol in a CIrcle should be used,

8.4 Information about rated current and rated voltage may be provided by using figures alone,
the figure for the rated current preceding or being placed above that for the rated voltage and
separated from It by a line.
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8.4.1 For circuits for resistive load and for motor load, the rated current for motor load is
placed between round brackets and immediately follows the rated current for resistive load.
The symbol for the nature of the supply is placed before or after the current and voltage
ratings.

Current, voltage and nature of supply may accordingly be indicated as follows:

or

or

16(3) A 250 V~

16(3)/250~

16(3)~
250

8.4.2 For circuits for resistive load and for capacitive load, the marking of th.e peak surge
current is separated from the marking of the rated current for resistive load by a stroke and
follows immediately the rated current for resistive load. The symbol for the nature of the supply
is placed after the current and voltage ratings.

Resistive current, peak surge current, voltage and nature of supply may be indicated
accordingly as follows:

218A250V~

or 2/8 ~
250

8.4.3 For circuits for resistive load and for tungsten filament lamp load. the peak surge
current for tungsten filament lamp load is placed between square brackets and follows
immediately the rated current for resistive load. The symbol for the nature of the supply is
placed after the current and voltage ratings.

Resis"ve current, peak surge current, voltage and nature of supply may be indicated
accordingly as follows:

6(3) A 250 V """'---

or

or

6[3)/250 "--

In cases where the switch is rated for more than one type of load as specified in 7.1.2.2,
7.1.2.3 and 7.1.2.4, several different current figures given in appropriate brackets are
permitted.

8.4.4 Information concerning declared specific loads may be given by reference to draWings
or to types. for example:

"Electric motor. drawing number parts list No made by.., ". or "5 x 80 W
fluorescent lamp load".
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8.4.5 For circuits for Inductive load according to 7.1.2.8, the rated current for Inductive load is
placed between double, pointed brackets. The symbol for the nature of the supply is placed
before or after the current and voltage ratings.

Current, voltage and nature of supply may accordingly be Indicated as follows'

or

or

"4 A" 250 V

"4" /250-

"4"
-" -
250

8.4.6 For circuits for specific load of motor (locked rotor) according to 712.9, the rated
current of the motor shall be provided by adding the rated current of the motor (for example
3 A) as a second value within round brackets, separated by a stroke.

Current, voltage and nature of supply may accordingly be Indicated as follows

or

or

6 (3/3) A 250 V

6 (3/3) /250-

6 (3/3) _

250

8.4.7 The thermai current, if applicable, as well as the test conditions for verrfying the thermal
current shall be specified.

Information concerning the thermal current shall be given, together with the maximum rated
curren! and marked as the following example shows:

3 < 12/250 -

If a minimum power is specified, it shall be indicated together With the maximum pcwer and
marked as the following example shows:

20W/100W

NOTe In this example the number 3 lndrcatcs the thermal current

6.5 Information about rated ambient temperature shall be provided by indicating the iower
temperature value preceding the letter 'T', the higher temperature value follOWing the letter 'T'
If no iower temperature value is given, the lower temperature value IS 0 "C

25 T 85 (meaning -25"C up to +85 'C)

T 85 (meaning 0 "C up to +85 "C)

If no information is given, the rated ambient temperature range IS 0 "C up to 55 "C

8.5.1 For switches only partially suitable for a rated ambient temperature higher than 55 "C
(according to 7.1.3.3), the information shal! be provided as to'Iows.

T 85/55 (meaning up to 85 "C for the switch body and up to 55 "C for the actuating
member)
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8.5.2 For switches only partially suitable for a rated ambient temperature higher than 55 'C or
35 'C (see 7.1.3.3 and 7.1.3.4), the information shall be provided as follows:

T 85/35 (meaning up to 85 'C for the switch body and up to 35 'C for the actuating
member).

8.6 The symbol for Class II construction shall not be used for switches.

8.7 Information about the rated operating cycles shall be provided in a scientific manner by
using symbol "E", indicating the exponent. For switches for 10 000 operating cycles according
to 7.1.4.4, this information is not necessary:

1E3 = 1 000 25E3 = 25 000 1E5 = 100000

8.8 Required marking on a switch shall preferably be on the body of the switch. It may,
however, be placed on non-detachable parts but not on screws, removable washers or other
parts which might be removed when connecting conductors and during installation of the
switch. The marking for characteristics of any replaceable fuse incorporated in an electronic
switch shall be placed on the fuse-holder or in the proximity of the fuse. The characteristics
may be indicated by symbols (see IEC 60127).

For switches of small dimensions, the marking may be on different surfaces.

8.9 The required marking shall be legible and durable.

Compliance with the requirements of 8.1 to 8.8 is checked by inspection and by rubbinq the
marking by hand as fol/ows:

a) 15 beck-enti-totth movements in about 15 s with a piece of cloth soaked with distil/ed water.
fol/owed by

b) 15 beck-end-torth movements in about 15 s with a piece of cloth soaked with petroleum
spirit.

During the tests, the soaked piece of cloth shalf be pressed on the marking with a pressure of
about 2 N/cm2•

After these tests, the marking shal/ still be legible.

NOTE The petroleum spirit used Is defined as an aliphatic solvent hexane with a content of aromatics of maximum
0,1 volume %, a kaurtbutanol-vafue of 29, initial boiling point approximately 65 ·C. dry point approximately 69 ·C
and specific gravity of 0,66.

8.10 For switches with their own enclosure and not intended to be incorporated in an
appliance, the "OFF" position shall be clearly indicated. Switches with mlcro-cisconnection or
electronic disconnection shall not be marked with the symbol "0" for the "OFF" position. For
SWitches where the marking of the switch position is impossible or leads to misunderstanding,
for example rocker switches or push-button switches with more than one biased push-button,
the direction of actuation(s) shall be marked. For switches having more than one actuating
member, this marking shall indicate, for each of the actuating members, the effect achieved by
its operation.

For push-button switches with a single button the OFF position need not be marked.

NOTE The symbol "0" is used only for full disconnection.
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8.11 For efectronic cord swi tches and independen tly mounted switches it there are more than
two terminafs, the load termina l shall be marked with an arrow poin bng away tram Ihe term inal
or wi th one of ihe symbols menti oned in 8.3 and any other terminals shall be marked
correspondmg to the insta:Jatlon mstrucuons

Unless the installation of the electronic switch IS made clear by the markings at Ihe termmals, a
wir ing diagram shall be provided \·~th each switch.

9 Protecti on against el ect r ic shock

9.1 Switches sh all be construc ted so that there is adequate protection aga inst contact with
live pans rn any posinon cf use when the switch IS mounted and operated as In normal use.
and after any detachable parts have been removed. except lamps m lh caps .

For swilches for Class II appliances, th is requirement applies also 10 contact with metat parts
separated tram live parts D-; basic msutauon only. or with basic msu fation i lsell

NOTE For tne purpose et this sland.1 rd, metal-sensing surteees Which are connecred to livc pans by means 01
plOlecUve i:npet!ance (sec S.I . I) are ccns lccred to otte r protection .i!gair,s t etectrte sh ock

Compliance is checked by mspechon and by the following test

a} Ihe tes l is applied 10 ' hose parls of t.~e switch IVhich are access ible when tt is mounted 10

any position In accordance with the man ufacturer's documentation. WIth any detachable
parts . ercep t lamps \V~h caps. remo ved;

b) the joinled test finger 01 lEG 60529 is applied wi/haul force in every possible pos -tion
Openings preventing lhe entry 01 Ihe Imger are lurther lesled by means of a slraighl
unjoln led rest finger at the same dimen sions as the jointe d test linger at IEC 60529. which
is applied wilh a force 01 20 N. /I Ihe unJomled lest finger then ente rs tile opening. 'he lest
is repeated with the jointed finger in the eng/cd position. An eteclricet contact indicator I S

used to show contect,

c) in addition. openings in insulating malerial and in unearthed meral palts are rested by
applying the tesl pin according 10 figure 13 wilhoul force in every poss ible posilion.

eI} in case of doubl Ihe lests are repealed under Ihe conditions lor Ihe test at 16.2 2

/I shall nol be possib le with either tho aienaera test finger or ttio test pin 10 lauch bare live
parts .

For switches which have any parts of double msuletion construction: /1 shall nol be possible 10
louch with the slandard test finger unesrtbed metal paris which are only separaled from live
parts by basic insulation. or by the basic insulation itse lf.

The insulating properties 01 lacquer. enam el, paper, colt on. oxide fi lm on metal par is. beads
and sealing compounds Which sotten in heat sha ll not be relied upon 10 gIve the reqtnrec
proteclion against conta ct wi th live parts.

Unless otherwi se specilied. parts connected 10 a SELV supply not exceeding 24 V are not
considered to be live parts.

NOTE It is reeomrnend~d to use a lamp for tne indk atb n of cceteet at a voltage not les s tnan 40 V.
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9.1.1 Accessible metal parts which are needed for the operation of an electronic switch (for
example, sensing surfaces) may be connected to live parts by means of a protective
impedance.

The protective impedance shall consist of resistors andlor capacitors and shall comply with one
of the following:

a) at least two independent resistors of the same nominal value in series The resistors shall
comply with the requirements given in 24.3;

b) at least two independent capacitors in series, of the same value. The capacitors shall
comply with the requirements for class Y2 according to IEC 60384·14;

c) at least one resistor complying With 24.3 and one capacitor complying with the requrrements
for class Y2 according to IEC 60384·14 in series.

,
The removal of protective impedances, or their short-circuitinq, shall be possible only by
destruction of the electronic switch or by rendering the electronic switch obviously unusable.

Compliance is checked by inspection and by the fests in 24.3.

9.1.2 If a cover or cover-plate or a fuse can be removed without the use of a tool or if the
instruction for use specifies that, for the purpose of maintenance, when replacing the fuse,
covers and cover-plates fastened by means of a tool have to be removed, the protection
against contact with live parts shall be assured even after removal of the cover or cover-plate.

NOTE If this requirement is achieved after a switch is built into an appliance. the switch itself does not have to
comply with this requirement.

Compliance is checked with the standard test finger. test probe B according to IEC 61032.

9.1.3 If a switch is provided with a hole which is accessible to the user - when mounted as
declared - for adjusting the setting of the switch and this hole is indicated as such, the
adjustment shall not involve the risk of an electric shock.

Compliance is checked by applymg a test pin according to IEC 61032, figure 3, test probe C,
through the ~ole. The pin shall not touch live parts.

9.2 An actuating member shall be fixed adequately if the removal of the actuating' member
,gives access to live parts. An actuating member is considered to be fixed adequately If access
to live parts can be gained only by breaking or culling or by dismantling with the aid of a
special-purpose tool.

Compliance is checked by inspection and by applying the jointed test finger according to
IEC 60529 without force -,

9.3 For switches for appliances other than those of Class III, accessible parts of actuating
members shall be of one of the following types:

a) insulating material;

b) metal separated from basic insulated parts by supplementary insulation;

c) metal separated from live parts by double or reinforced insulation;

d) for electronic switches, metal separated from live parts by. protective impedances.
~

Compliance for items a) to c) is checked by inspection. measurement af/cPtest as appropriate.
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Compliance for item d) is checked as foilows:

The measurements are carried out betwaen either a singie accessible metal part or any
combination of accessible metal parts and earth, through a non-inductive resistor of 2 kfl at
rated voltage (and rated ioad in ON-state), If) ON- and OFF-state, and/or at lowest and highest
setting value. During the measurements, each one of the resistors and ail other components, If
any. in the protective impedance, are short-circuited one at a time

The current must not exceed, IfJ any measurement, 0,7 mA (peak value) for a c up to 1 kHz or
2 mA for d c.

For frequencies above 1 kHz, the limit of 0.7 mA is multiplied by the value of the frequency
in kHz, but shail not exceed 70 rnA.

9.4 Capacitors shall not be connected to unearthed metal parts which are accessible when
the switch is mounted in accordance with the manufacturer's declarations, Metal casing of
capacitors shall be separated by supplementary insulation from accessible unearthed metal
parts, when the swrtch IS mounted In accordance WIth the manufacturer's declarations

Compliance IS checked by inspocttor: and accordmg to the requiremnnts in clauses 15 and 20

10 Provision for earthing

10.1 Switches for Class Ii appliances shall have no provis.on for earthmg the swrtch or parts
thereof lnterconnectrons fer marntalrung the earth:ng circu:t are permitted

Compliance IS checked by inspection

10.2 Earthing terminals, earthing terminations and other earthing means shall not be
connected elecmcatly to any neutral terminal

Compliance IS checked by inspection.

10.3 Accessible metal parts of SWitches for Class I appliances which may become lrve in the
event of an Insulation fault shall have provrsron for earthing

Compliance IS checked by inspection

10.3.1 Parts separated from uve parts by double ir-sulatlon or reinforced msulation, and parts
screened from live parts by metal parts connected to an earthing terminal, earthing termination
or other earthing means are not regarded as likely to become live in the event of an Insulation
fault

10.3.2 Accessible metal parts of switches may be connected to earth through the" fixing
means, provided that provrsion is made for clean metallic surfaces at the connection points
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10.4 The connection between an earthing terminal, earthing termina tion or other earthing
means and parts required to be connected thereto shall be of low resistance.

Complianc e Is checked by the following test:

aJ a current of 1,5 times the ratad current but not less than 25 A, derived from an s.c, source,
with a no-load voltage nol exceeding 12 V, is passed between the earthIng terminel,
aarthlng tarminalion, or olher earthing means, and each of the parts in turn:

bJ Ihe vol/age drop belween the earthing terminal, earthing terminei ton, or other earthing
means, and each part connacled Iherelo is measured when steady-state conditions have
been achieved. and the resistance Is calculated on the basis of the current and this vol/age
drop.

In no case shall the resislance exceod 50 mQ.

NOTE Care has to be taken that tho contact resistance between the tip of tho measuring probe and the metal part
undertest does not influence tho test results.

10.5 Earthing terminals of all types lor unprepared conductors shall be of a size equal to, or
larger than, that required for the corresponding current-carryIng terminal. It shall not be
possible to loosen the clamping means without the aid of a tool, and they shali be adequately
locked against unintentional loosening.

Complianca is checked by inspection, by manual test and by the appropriate tests of clause 11.

10.5.1 in general, the designs commonly used for terminals according to 11.1.1 and 11.1.2
provide sufficient resilience to comply with the requirement for adequate locking against
unintentlonalloosening.

10.5.2 If the switch Is SUbjected to excessive vibration or temperature cycling, special
provisions, such as the use of an adequately resilient part (for example, a pressure plate), may
be necessary if pillar terminals are used.

10.6 Thread-cutting and thread-forming screws may be used to provide earthing continUity,
provided that it is not necessary to disturb the connection in normal use and at least two
screws are used for each connection.

Compliance is checked by inspection and dUring the tesls of 19.2.

10.7 All parts of an earthing terminal shall be such that there Is no risk of corrosion resulting
'from contact between those parts and the copper of the earthing conductor, or any other metal
that is In contact with those parts.

10.8 The body of an earthing terminal shall be of brass or other metal no less resistant to
corrosion, unless it is a part of the enclosure, when any screws or nuts shall be of brass, plated
steel complying with 19.3, or other metal no less resistant to corrosion and rusting ..

10.9 If the body of an earthing terminal is part of a frame or enclosure of aluminium or
aluminium alloy, precautions shall be taken to avoid risk of corrosion resulting from contact
between copper and aluminium or its alloys.

Compliance wifh the requirements of 10.7, 10.8 end 10.9 is checked by inspection, and in
cases of doubf by analysis of the materials and their coalings or plallngs.
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11 Terminals and terminations

NOTE A schem atic dIag ram of Iarmtic s of ter mina ls IS givon m annex G

11.1 Terminal s for copper conductors

11.1.1 Term inals for unprepared copper conductors and not requiring
the use of a sp ec ial purpose tool

11.1.1.1 Common requirements

11.1.1.1.1 Termina ls shall be such that connection IS made by means of screws. nuts
spring s, wedges, eccent rics, cones or equally effective means or meth ods, but Wi thout
requiring a special-purpose tool for connecuon or d.sconncctron

Compliance I S checked by inspection

11.1.1.1.2 I' errnmals shali be fixed 10 such a way tnat they wIll not w ork loos e when the
clamping means arc tightened or loosened

This requirem ent does not preclud e floatmg terrruoals or ter-runals mounted on floatlr,g
el ements , such as thos e usee in some sta ck-type swtct-es prc viceo thea movement d085 ~o t

impair the correct operation of the switch.

Comphance is checked by fastemng and loos emng 10 times a ccnductor haVing the ma>tmum
cross-sectionet area specified In tab le 4 for screw -tyo e termmeis the torque ooot ict: bemg the:
torque specified m tabte 20

11.1.1.1.3 Terminals sh atl be de s iqne d or placed so toat a cc nou cto r cannot slip out l'Iol le
being connected or while the s w it c h IS being operated as Intended

Compliance ts checked by the follOlvmg tests

a) termmals are fitt ed With conductors of maXimum cross-secuonet are as ac cording to table 4
and Ihe clamping means IS fu lly tightened vnth the torque accordmg /0 rable 20 The test IS

repeated with the termmal fItte d \'11th conductors of mlmmum cross-secuonn t m ea accordmg
10 table 4.

b) for termmals Intended for the connectton of two or more conductors the test IS rep eated
with the terminal fitt ed With the declared numbers of con duc tors.

c) before insertion tnto the termmal, wtres of f1gid conductors are straightened and ttessbte
conduc tors are tvnsteo In one airectton so tha t a uniform tvns! of one complete turn to a
length of appronmately 2 cm IS obteme»,

d) the conductor IS mserted mto the termmal over a length equal to the minimum distance
prcscnbed or, If no distance IS prezcnbed, until an end -stop IS reoct.oa Of until the
cond uctor Just projec ts from ti le far SIde of the termmal and m the oos iuor, mosr l ikely to
essts: a strand to escape,

e) for ttextbte conductors the test IS rep ealed uSing a new conductor which IS twtsi od a s

prescnbet: above. but In the oppo site direction

Afler the test. Ihe conductor shall not have escaped Into or thr ough the gap between the
clampmg means and retaining device

NOTE: Tho maximum diameters of the conductors acc ordmg to lEe 60228A arc glv(> n for mlotrnanc n 10 table S,
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Table 4 - Resistive current carried by the terminal and related
eress-seenenat areas of terminals for unprepared conductors

ResIs tIve current cB"'ed by the Flulble condu ctors
termi nal

Cross-sectional areas
A mm' Termi nal

size IOver Up to and Including Minimum Medium Maximum

- 3 0,5 • I 0,75

3 6 0,5 0, 75 1,0 0

6 10 0,75 1,0 1,5 1

10 16 1,0 1,5 2,5 2

16 25 1,5 2,5 4,0 4

25 32 2,5 4,0 6,0 5

32 40 4,0 6,0 10,0 6
40 63 6,0 10.0 16.0 7

Res /.stlve current carried RigId cond uctors

by the termfnal Cross-sec tional eree s
A mm' Terminal

size
Ov er Up to and Including MIn Imum Medium Maxim um

- 3 0,5 0.75 1.0 0

3 6 0,75 1.0 1.5 ,
6 10 1,0 1,5 2.5 2

10 16 1.5 2,5 4,0 3

16 25 2.5 4,0 6, 0 4

25 32 4.0 6,0 10,0 5

32 40 6.0 10,0 16,0 6

40 63 10,0 16,0 25 ,0 7

The differe nt types o( conductors eire clJUjified according to lEe 60 228 B.! (oflows;

Rigid solidconductors Clss.s 1
Rigid str4nded conductors Clas.s 2
Flexible conductors Classes 5 and 6

,
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Table 5 - Maximum diameters of circular copper conductors

mm

Flexible
conductors

Classes 5 and 6·
diameter

2 2

, 1
12
1 4
, 7

27
33

53
66

mm

in cables
lIation

rendea Class r
diameter

Class 1
ctess 2
(lasses 5 and fj

Rigid solid conductors
RIgId stranded conductors
Plexible conductors

--~

1 1 I
13
15 I
I B J

g I
I ~! i

_L ~-8._
• According to lEe 00228

.,.-----
The different types of conductors are ctess.neo eccorcunq
to lEG 60228 as follows

I
.-1

-
Rigid conductors

for fixed inete

Cross-sectional Solid Class 1* SI
are-a diameter

I-":'!" mm

0.5 09
I 0,75 1,0

1,0 1,2
1,5 1,5
2,5 ,9
4.0 2,4
6.0 7"

10,0 37
16.0 4.6
25.0 5.7

- --_.

11.1.1.1.4 Terrrunals suitable for the connection Of flexible ro"durtors sr.al! be located or
shielded so that, If a wire of a fleXible cor-ductor ~SCHpeS frO!";l a terminal ""hen the conductors
are fitted, there IS no fisk of contact betwe cr- uve parts ar"\d ~j(.. c-serore rnetat parts, and for
switches for Class II apphances, between trve parts and metal Pi1 r t C; separated from ccc essrble
metal parts by' supplementary msulatron only

Furthermore, there shall be no rrsk of short- crrcumnq those terminals which are electrically
connected together by switch action

Compliance IS checked by tnspecuon and by the follolVlng lest

a) at the end of a ilextbte conductor havmg the mmtmum cross-eectionet area speCifIed In

table 4, the msuieuor. JS removed for a length of 8 mm One wue of the tlextble conductor IS

left free and the remainder are fully msertea into ttie iermmet and clamped,

b) the free vnre IS bent. wrnou: tearmg the msuteucn back, In every possible onecuon, but
vattiout making sharp bends around bamers

The tree wtre of the ttesmte conductor shall not touch the relevant parts mentsoned above
Furthermore the free Wire of a ilexibt« conductor connected to an earthmg termmal shalf not
touch any uve part

11.1.1,1.5 Terminals shall be cesiqned so that they clamp the concuctor without undue
damage 10 the conduclor

Compbence IS checked by mspection.

t~OTE A teet is under ccnstderatlon

11.1,1.1.6 Terminals shall be destqned so that the insertion of the conductor is prevented by
a stop :f further insertron may reduce creepage distances and/or clearances or influence the
mechanism of the swrtch

Compliance IS checked by uispecttorv and during the lests of 11111.3 and 111114
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11.1.1.2 Screw-type terminals for unprepared copper conductors

11.1.1.2.1 Screw-type terminals shall allow the connection of conductors having cross-sectional
areas as specified in table 4.

NOTE Examples of screw-type terminals are given In figures 1, 2, 3. 4 and 5.

Compliance is checked by inspection. by measuremenf and by insertion of flexible and rigid
conductors of cross-sectional areas according to table 4.

The conductors shall be able to enter Into the terminal aperture without undue force to the
designed depth of the terminal.

11.1.1.2.2 Screw-type terminals shall be designed so that they clamp the conductor reliably
and between metal surfaces.

Compliance is checked by inspection and by the following test.

a) The terminal" are fitted with conductors of the smallest and largest cross-sectional areas
specified in table 4. the terminal screws being tightened with a torque equal to two-thirds of
that specified in the appropriate column of table 20.

b) If the screw has a hexagonal head with a slot. the torque applIed is equal to two-thirds of
that>specified in column III of table 20.

c) each conductor is subjected to a pUll of the force as given in tsbte 6. the pull being applied
without jerks, for 1 min. in the direction of the axis of the conductor space.

Table 6 - Pulling forces for screw-type terminals

Terminal size a 1 2 3 4 5 6 7

Pulling force N 35 40 50 60 80 90 100 135

d) If the terminal is declared as suitable for two or more conductors, the appropriate pull is
applied consecutively to each conductor. >

During the test, the conductor shall not move noticeably in the terminal.

T1.1:1.2.3 Screws and nuts for clamping the conductors shall not serve to fix any other part.
although they may hold the clamping part in place or prevent it from turning.

Compliance is checked by inspection and during the tests of 19.2.

11.1.1.3 Screwiess terminals for unprepared copper conductors

11.1.1.3.1 Screwless terminals shall allow. according to their classification, the proper
connection of conductors having cross-sectional areas as specified in table 4 up to and
including 2.5 mm2 of cross-sectional area for flexible conductors. and up to and including
4 mm2 for rigid conductors.

It shall be obvious how the insertion and disconnection of the conductors are intended to be
effected.

NOTE Examples of screwless terminals are shown In figure 6.

The intended disconnection of a conductor shall require an operation. other than a pull at the
conductor, such that it can be effected manually with or without the help of a tool in normal
use.
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Openings for the use of a tool intended to assist the insertion or disconnection shall be clearly
distinguishable from the opening for the conductor.

Compliance is checked by inspection. by measurement and by insertion of the appropnate
flexible and/or rigid conductors of cross-sectional areas according to table 4,

The conductors shall be able to enter withoul undue force inlo Ihe terminal aperture to the
deSigned depth of the terminal,

11.1.1.3.2 Screwless terminals shall withstand the mechanical stress occurring in normal use

The conductor shall be clamped reliably and between metal surfaces, except that, for terminals
intended to be used in circuits carrying a current not exceeding 0,2 A, one of the surfaces may
be non-metallic.

Compliance is checked by the following test, which IS carried out with uninsulated copper
conductors. at f/fst heving the largest cross-sectional area. and then having the smallesl cross
sectional area specitted in lable 4,'

- either rigid. five insertions and disconnections for solid conductors and one Insertion and
oisconnectton for stranded conductors.

or flexible five insertions and disconnections.

or rigid and fiexible. if the terminal can accept both types of conductors, the tests are
carried out with rigid and flexible conductors for the number oftimes indicated above

aJ The conductors are inserted and disconnected for the number of times indicated above
using new conductors each umo, except for tne last time, when the conductors used for the
last but one insertion are clamped at the same place For each insertion. the conductors
are either pushed as far as possible into the terminal or shall be inserted so that adequate
connection is obvious.

b) After each msertion, the conductor is twisted through 90· in an axial direction and then
subjecled to a pull of the force as specified in table 6; the pul! is applied without Jerks, for
1 min, in Ihe direction of the aXis of the conductor space

c) If the terminal is declared as sutteble for two or more conductors. the appropriate pUll is
applted consecutively to each conductor

During rhe eppttcetion of the pul}, the conductor shali not come out of the terminal,

After Ihese tests. neither Ihe terminals nor Ihe clampmg means shall have worked loose ,

NOTE A bending test for rigid conductors is under consrderatlcrt.

11.1.13,3 Screwless terminals Intended to be used for the interconnection of more than one
conductor shall be designed so that

after the msertion, the operation of the clamping means of one of the conductors is
independent of the operation of the clamping means of the other conductor;

- dUring the disconnection. the conductors can be disconnected either Simultaneously or
separately

Compliance is checked by inspection and by tests with the appropriate conductors in any
combination.
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11.1.1.3.4 Screwless terminals shall withstand the thermal stress occurring In normal use.

When the clamping means of the screwless terminal does not form part of the conductive path
through the switch. compliance is checked during the tests of clause 17.

When the switch has a rated number of operating cycles below 10 000, or when the clamping
means of the screwless terminal forms part of the conductive path through the switch,
compliance is checked by the following thermal endurance tesi,

For the purpose of this test for switches classified according to 7.1.3.2 and 7.1.3.3, three
separata new switches are mounted and connected as declared and are placed in a heating
cabinet which is initially kept at a temperature of 25 'C ± 2 ·C.

Switches classified according to 7.1.3.3 are mounted as in normal use.

For sWitches classified according to 7.1.3. I, three separate new switches are kept at
25 'C ± 10 'C throughout this test and only submitted to the current cycles.

During the test, the maximum rated current is passed through the switches.

Then the switches are sUbjected to 192 test cycles, each cycle having a duration of
approximately 1 n, as follows:

a) the temperature in the cabinet is raised in approximately 20 min to the maximum ambient
'tempemusre, It is maintained within ±5 'C of this value for approximately 10 min; .

b) the switches are then allowed to cool down in approximately 20 min to a temperature of
approximately 30 ·c, forced air cooling being allowed. They are kept at this temperature for
approximately 10 min. During the cooling-down period, no current is flowing through the
specimens;

c) the temperature in the heating cabinet shall be measured at a distance of at least 50 mm
from the specimen assemblies.

After the 192 test cycles, the temperature rise at the terminals shall not exceed 55 K when
measured in accordance with 16.2.2 except that the temperature-rise test at the terminals is
carried out at rated current and in an ambient temperature of 25 'C ± 10 ·C.

If one of the terminals does not comply with the test, the test is repeated using a second set of
specimens all of which shall then comply.

11.1.1.4 Insulation piercing terminals for insulated unprepared copper conductors

NOTE Requirements and tests based on lEe 60998·2·3 are under consideration.

11.1.2 Terminals for prepared copper conductors andlor requiring the use of
a special purpose tool

11.1.2.1 Common requirements

11.1.2.1.1 Terminals shall be suitable for their purpose when the connection is made as
declared.

.Compliance is ch~cked by inspection and during the tests of clauses 16 and 19.
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11.1.2.1.2 Terminals shall allow the connection of conductors having cross-section al areas as
declared

Comp liance is checked by inspection and by filting conductors of the dectared types and cross
sectional areas

11.1.2.1.3 Terminals shal: be designed so that they make conn ection reliably between metal
surfa ces and without undue damage to the conductor

Compliance is checked by inspection and during the tests of clauses 16 and 19 The results
are only lak en int o account when the conductor is clamped d/fe clly in the termmal and/or wben
tne precise method of spe cie! preperetton is declared In all other cases. the re',ab,lily is
determined by the en ti-epplicetion .

11.1.2.1.4 Termina ls shall be designed so that Ihe mserlion of Ihe conductor IS hrruted by a
stop. if further insertio n may reduce creepage distan ces and/or clearances or Influence the
mechanism of the SWitch

Compliance is checkad by inspection and durmg Ihe tests of 11 1 2 1.2 and 11 1 2.1 3.

11.1.2.2 Screw-type terminals for pr epared copper cond uc tors

No further spec rnc req uirem ents

11.1.2 .3 Screwlcss terminals 10r prepared copper conductors

11.1.2.3.1 s c.ewless terminals shall clamp the conductor between metal surfa ces, except
that. for terminals Intended to be used In circurts carrying a curr ent not exceed ing 0,2 A, one of
the surfaces may be non-metaluc

Compliance 's checked by inspection.

11.1 .2.3.2 Screwless terminals shall withstand the thermal stress occurring In normal use

Complian ce I S checked by Ihe approprrale test according 10 1/ 1 1 3 4

11.1.2.4 Tabs of fl at qu ick-connect terminations

11.1.2.4.1 Tabs forming part of a switch shall comply with the dimensi ons accordrng to figure 7

Com pttence ts checked by measurement

Tabs with dimensions other than those shown in figure 7 arc allowed only If the crrnensrons end
shapes are so different as to prevent any mating WIth the female connector shown in figure 8
and prescnbec In iEe 60760.

11.1.2.4.2 Tabs may have an optional detent for latching Round dimple detents, reclangular
dimpl e detents and hole detents sh all be located in the area "EF" along the centre line of the
tab as indicated in figure 7

11.1.2.4.3 Provisi ons for non-reversible connections may be located in the area "EF" along
the centre hoe of the tab, 3 5 indicated in figure 7

56

 



IS/lEe 61058-1 : 2000

11.1.2.4.4 The material and plating of tabs shall be appropr iate to the maximum temperature
of the tab as specified in table 7.

Table 7 - MaterIal and plating for tabs

Maximum temperature
Material and plating of tabs of the tab

'C

Bare copper 155

Bare brass 210

Tin plated copper and copperalloys 160

Niekel plated copper and copper allo~ 185

SUvor plated copper and copper alloys 205

Nickel plated ste el 400

Sta lnloss steel 400

NO TE Mate rials or platings other than those specified may be used, :provided the ir elec trical and mechanical char acteristics ... no less
reliable. particularly with rega rd to resistance to eerresren and rttecnanrea t
strengt h.

11.1.2.4.5 Tabs shall allow the application and withdrawal of female connectors without
damage to the switch such as to impa ir compliance with this standard.

Compliance is checked by applying axial forces without jerks equal 10 those specified in
table 8. No significant displacement or damage shall occur.

Table 8 - Push and putt forces for labs

rlfb s(ze3J Push 'J Pufft)
N N

2.8 64 . 58

4.8 80 98 2J

6.3 96 88

9.5 120 flO

1) The forees are the ma ximum allowed for ::I single tab.

2j The value is higher than that of the next largest size of tab
according to the actual design of female connectors of lEe 60760~

'I See figure 7 for tab sizes .

11.1.2.4.6 Tabs shall be adequately spaced 10 allow Ihe connection of the appropriate
unlnsulated female connectors.

Compliance is checked by applying an appropriale female connector /0 eacli tab in the 'most
onerous orientation; during this operation, no strain or distortion shall occur to any of the tabs
or to their adjacent parts. nor shall the craepage distancas or clearances be (aduced /0 veiues
less than those specified in ctause 20.

NOTE 1 For tabs complyIng with figure 7. an appropriate female connector is that shown infigure 8 .

NOTE 2 Requ irements for insul3 ted female conn ectors ar e under considera tion.
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11,1,2,5 Insulation piercing terminals for prepared insulated copper conductors

NOTE Requirements and tests ate under constderatrort

11,1,2,6 Solder terminals

11,1,2,6,1 Snider terminals sha!l have suffrcrent SOlderability

Compliance IS checked by epplying Ihe relevanllests according to tEC 60068-2-70

For the purpose of test Te, the conditions of table g apply

Compliance with 111 2.6.2 for solder termmals with normal reeisterce to soldermg heat shall
be checked Immediately otter this test

"Ii

-l
I

Condition

No agemg

Test method 1 Solder bath at 235 'C, or test method 2 Solderrng /fon at 350 ' C
applied, dependmg on the ctes utscenon of terminals 8S speatsea In 7 2 /0 end 7 2 11

Non-ecnveted flux

No degreasmg IS required

No Imtlal measurements

Table 9 - Test conditions for Ta

tmmet sioo t,me 2 s to 3 s

No therma' screen used

Sofdenng Iron size ~B·

No thermal heat smk used

Application time of solderrng Iron. 2 s to 3 s

Soldermg time 2 s max

No de·wettmg

F,nal meEJsuremenr temperature flse according to clause 16

4.73

473

4.8.4

49

4.10

4.73

~
--

Clause of
!:~ 60068-2-20

432/48.3

44

1

4 5

46/4 7

I46 2/4823

145314.9.2

46.3

The dipped surface shall be covered Wllh a smoolh and bnght solder coarmg vnth no more Ihan
small amounls of scattered tmpertecuons such as pm-holes or unwelled or de welted areas
These unpertecuons shall not be concentrated In one area

11,1.2.6.2 Solder terminals shall have sutncient resistance to soldertnq heat

For solder terminets with restsience 10 soldering heat type 1 (classified accordmg to 7214 1).
compliance IS checked durmg the tests of 11 1 2.6.1

After Ihe tests, the solder termma/s shalf nol have worked loose, or have been displaced tn a
manner impairing their further use, and Ihey shall still comply with the requirements of cleuse 20

For solder tertnmels with resistance 10 soldering heat type 2 (classified according 10 72 14 2),
compliance is checked by applying Ihe relevent lesls accordmg to IEC 60068-2-20

For Ihe purpose of test Tb, the conditions of table 10 apply
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Table 10 - Test conditions for Tb

Clause of ConditIon
lEe 60068-2-20

5.3 No In/tfal measurements

5.4/5.5 Test method 1A: Solder bath at 260 ·C. or tes t method2: Soldering
Iron at 3'0 ·C , Is applied, depending on the declared type of solder
terminal

5.4.3 ImmersIon lime: 5 s ± 1 .s
5.4.3 No thermal screen used
5.6.1 Solderingfron size -B-

5.6.3 No thermalheel sinkused

5.6.3 Application time of solderingiron: 5 .s t 1 .s

After the tests, the solder terminals shall not have worked loose, or have been displaced in a
manner impairing their further use, and they shall still comply with the requiremlJnts of clause 20.

11.1.2.6.3 Solder terminals classified according to 7.2.12 shall be provided with means tor
mechanically securing the conductor in position lndependentty of the solder.

Such means may be provided by

a hole suitable for hooking-in the conductor,

by shaping the edges of the terminal to allow the conductor to be wrapped around the
terminal before soldering;

a clamping means adjacent to the solder connection.

11.1.3 Additional requirements for term inals for supply connection
and connection of external cords

11.1,3.1 . Each terminal shall be located near to its corresponding terminal of differe nt polarity,
and to thi! earthing terminal, if any, unless there is a sound technical reason for the contrary.

NOTE According to lEe 60335.1, power supply cords are assembled wIth the appliance by one of tho foHowing
methods of attachment:

- type X attachment:

type Y attachment;

type Z attachment .

12 Construction

12.1 Constructional requirements relating to protection against electric shock

12.1.1 When double lnsu laticn -ls employed the design shall be such that the basic insulation
and the supplementary insulation can be tested separately, unless compliance with regard to
the properties of both insulations is provided in another way.

Compliance is checked by inspection.

a) If the basic and the supplementary insulation cannot be tested separately. or if compliance
with regard to fhe properties of both insulations cannot be obta ined in another way. the
insuletion is considered to be reinforced insulation.

b) Specially prepared specimens, or specimens of the insulating parts, are considered to be
ways of providing means of determining compliance .

59

 



IS/lEe 61058-1 : 2000

12.1.2 Switches shall be designed so that creepage distances and clearances cannot be
reduced, as a result of wear, below the values specified In clause 20. They shall be constructed
so that ii any conductive part of the switch becomes loose and moves out of position, It cannot
get so disposed in normal use that creepage distances or clearances across supplementary
insulation or reinforced insulation are redJced

Compliance is checked by inspecuon, by measurement and by manual test

For the purpose of this lest:

- It is not to be expected that two Independent fIXings WIll become loose al the same tune;

- parts fixed by means of screws or nuts provided wut: locking washers are regarded as nor
liable to become loose. provided Ihat these screws or nuts are nol required to be removed
during user maintenance or setvtctnq,

- springs and spring paris are not regarded as being liable to become loose or fall out of
position if they do not do so during the tests of clauses 18 and 19

12.1.3 Integrated conductors shall be f1g,d, fixed, or insulated so that In normal use creepage
distances and clearances cannot be reduced below the values specmed in clause 20

Such insulatron, If any shall be SUch that It cap-not bf> dam aqed dUring mountu'Ig or rn normal
use

Comphance is checked by mspection and by Ihe tests of clause 20

If the insutetton ot a conductor IS not at least etectricettv eoinvelen: to that of cables and cords
complymg with the appropriate lEG standard and does not comply with the dteteouic strength
test made between the conductor and metal ton wrapped around the msuteitcn under the
conatnone specified In clause 15, the conductor IS considered to be a bare conductor

12.1.4 For electronic switches with combinatrons of semiconductor swrtchmp devices and
rnechamcal switching devices. the contacts connected In series with the semiconductor
sWitching device shall be In compliance with the requirements for full cisconnectron or micro
drscormecnon.

12.1.5 For mechanical switchmq devices connected rn parallel to the semiconductor switching
devices. no requirements concermng the type of disconnection are specified

12.2 Constructional requirements relating to safety during mounting and
normal operation of the switch

12.21 Covers, cover plates, removable actuators and the like providing safety shall be fixed
io such a way that they cannot be displaced or removed except by use of a tool The fiXings for
a cover or cover plate shall not serve to fix any other part except an aotuat:ng member

It shall not be possible to mount removable parts, for example cover plates bearing Indicators
or knobs, such that moicanon of switch positions does not correspond with the actual switch
positlon
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12.2.2 Fixing screws of covers or cover plates shall be caplive.

The use of light-fitting washers of cardboard or similar material is deemed to be adequate for
this purpose.

12.2.3 A switch shall not be damaged when its actuating member is removed as intended .

Compliance with the requirements of 12.2.1. 12.2.2 and 12.2.3 is checked by inspection and.
for actuating members which do not require a/ool for their removal. by the tests 0/18.4.

12.2.4 A pull-cord shall be insulated from live parts and designed such that it shall be
possible to fit or 10 replace it wit~oul removing parts causing live parts 10 become accessible.

Compliance is checked by inspection.

12.2.5 If an illuminated Indicator is incorporated in a switch. it shall provide the correct
Indication as declared by the manufacturer.

Compliance is checked by connecting the switch to a voltage nof deviaUng by more than ±10 %
of the marked voltage for the lamp circuit or rating of the switch. whichever is applicable.

12.3 Constructional requirements relating to the mounting of switches
and 10 lhe attachment of cords

12.3.1 Switches shall be designed so that lhe mel hods of mounting in accordance with the
manufacturer's declarations do not adversely affect comptiance with this standard.

12.3.1.1 These methods of mounting shall be such that the switch cannot rotate, or be
otherwise displaced, and cannot be removed from an appliance wilhoutthe aid of a tool. If the
removai of a part, such as a key, is necessary during the normal use of the switch, then the
requirements of clauses s, 15 and 20 shall be satisfied before and after such removal.

Compliance is checked by Inspection and by manual test.

a) Switches fixed by a nut and a single bush concentric with the actuating means are deemed
10 comply with this requirement. provided that the tightening and/or loosening of the nut
reqiJiresJhe use of a fool . and that the parts have adequate mechanical streng/h.

b) An incorporated switch mounted by screwless fixing is deemed to comply with this
requirement if the use of a tool is required before the switch can be removed from the
appliance.
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13 Mechanism

For electronic switches, these requirements apply only to those electronic switches provided
with mechanical swltchlng devices

13.1 For d c. switches, the speed of contact making and breaking shall be Independent of the
speed of actuation, except for those switches wltn either a rated vqltage not exceeding 28 V or
a rated current not exceeding 0,1 A

13.2 Switches shall be constructed so that the moving contacts can come to rest only In the
"ON" and "OFF" positions. An Intermediate posmcn IS permissible If It corresponds to an
Intermediate posttion of the actuating member provrdinp that this does not give a misleading
indication of a marked "OFF" position and that the separation of the contacts IS then adequate

A SWitch IS deemed to be In the "ON" position as soon as the contact pressure IS sufficient to
ensure compliance with the requirements of clause 16.

A switch IS deemed to be In the "OFF" position when the separation of the contacts IS sufficient
to ensure compliance with the requirements of clause 15

The adequacy of the separation of the contacts in an intermediate posmon is determmed b'y'
compliance with the requirements of clause 15 as specrtied for the adjacent "OFF" position

13.3 When the actuating member IS released, it shall take up automatically or stay In the
position corresponding to that of the moving contacts. except that, for s·....rtches which have oniy
one rest posttron. the actuating member may take up Its norma! rest posmon

Compliance vath the requirements of 131. 132 and 133 is checked by manual test, the svatcn
being mounted according to the manufacturer's decleteuone and the actuatmg member bemg
actuated as In normal use,

If necessary, the adequacy of the separation of the contacts In an Intermediate position IS

determined by a dietectnc strength test In accordance with 153. the test voltage being appIJed
between the reievant terminals. without removing any cover

13.4 A cord-operated SWitch shall be constructed so that, after actuating the SWitch and
releasing the cord, the relevant parts of the mechanism are In a posrticn from which they allow
the Immediate performance of the next movement In the cycle of actuation

Compliance is checked by inspection and by the follOWing test

Cord-operated switches shall be actuated from anyone position to the next posrtron. by the
application and removal of a steady putt not exceeding 45 N verncetty downwards. or 70 N at
45' to the vertical, with the SWitch mounted as declared

13.5 MUlti-pole switches shall make and break all related poles substantially together unfess
otherwise declared according to 6.2 of table 3 For SWitches With SWitched neutral, the neutral
may make before and break after the others

Comphenc» ts checked by inspection and, if necessary, by test.

62 



IsnEC 61058-1 : 2000

14 Protection against'solid foreign objects, ingress of dust, water,
and humid conditions

14.1 Protecllon against solid foreIgn objects

Switches shall provide the declared degree of protection as in 13.3 of lEe 60529, against solid
foreign objects when mounted and used as declared.

Compliance is checked by fhe appropriate test specified in IEC 60529.

Detachable parls are removed. A switch which relies on mounting in, or on, an appliance for
the declared degree of protection against solid foreign objects shall be suitably mounted in. or
on. a closed box to simulate the appliance. and the tests .shall be performed using this
simulated assembly.

14.2 Protecllon against Ingress of dust

Switches shall provide the declared degree of protection against ingress of dust when mounted
and used as declared.

Compliance is checked by the dust test according to IEC 60529, test for first characteristic
numeral 5 or 6.

a) The test is carried out according to cafegory 2 of IEC 60529.

b) The switches are placed in a position of normal use inside the test chamber. Detachable
parls are removed. A switch which relies on mounting in, or on, an appliance for the
declared degree of profection against ingress of dust shall be suifably mounted in, or on, a
closed box to simulate the appliance, and the tests shall be performed using tbis simulafed
assembly.

c) The test shall be continued for a period of '8 h. During the 8 h period. fha swifch under test
shall be allemativety loaded for 1 h with the maximum rated current and 1 h withouf
current.

d) For the fest for first characteristic numeral 5, tne switch is deemed to comply if

all aclions function as declared;

- the tamperature rise at the terminals does not exceed 55 K when tested in accordan,e
with 16,2, with the exception that the temperature-rise test at the terminals is carried oM
at rated current and at an ambIent temperature of 25 °C:t 10 °C;

- the dielectric strength requirement of 15.3 applies with the exception that the specimens
are not subjected to the humidity treatment before the application of the test voltage.
The test vollage shall be 75 % of the corresponding test voltage specified in 15.3;

- there is no evidence that fransient fault between live parls and earth metal. accessible
metal parls, or actuating members has occurred.

e) For the test for first characteristic numeral 6. the prote ction is satisfactory if no deposit of
dust Is observable inside the switch at the end 'of the test.

f) The switch shall be tested in the most unfavourable position taking into consideration the
manufac turer's declarations.
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14.3 Protection against ingress of water

Switches shall provide the declared degree or protection against ingress of waler when
mounted and used as declared.

Compliance is checkeri by the appropriate tests specified In IEC 60529 with the swnct: placeri
in any position of normal use. Switches are allowed to stand at 25 "C :t 10 "C for 24 h belore
boing subjocteri 10 the following test.

The test is then carrieri out according to IEC 60529 as follows:

- IPXl switches as describeri in 14.2.1 with the rirain holes open;

- IPX2 switches as described in 14.2,2 with the drain holes open.

- IPX3 switches as described in 14,2.3 with the drain holes ctosea,

- IPX4 switches as descnbet: in 14,2.4 with tho drain holes closed,

- IPX5 swilches as described in 14.2.5 with the drain holes closed;

- IPX6 switches as described in 14.2.6 with the drain holes closed;

IPX7 switches as riescribed in 14.2 7 WIth the dram holes closeri.

Immedletely after the appropriate test . the SWItch shall witnste n» the dielectric strength test
specifIed m 15.3, and inspection shall show that Ihere is no trace of water on insutetton wtucn
could result in a reduction of creepage and clearance below the values spec/fw ri in clause 20

a) The switch shall not be electricalty loaded during Ihese tests The weter temperetur« shall
not difier irom thai of Ihe switch by more Ihan 5 K.

b) Detachable parts are removed.

c) Switches incorporating separate ga skets, screweri glands, membranes or other sealing
means, manufactured trom rubber or thermoplastic materials, are aged in a heating cabinet
with an atmosphere having the compo sition and pressure of the ambient air and ventilateri
by natural circulation

d) Switches without T·ratmg ara kept tn the cabinet at a tamperature of 70 ' C ± 2 'C , and
switches WIth T·ratin g are kept in Ihe cabinet at a temperature of T + 30 ' C for 240 h
Switches with glands or membranes are fitt ed and connecl ed wllh conduclors as specifIed
in claus e 11 Glands are tightened wilh a torque as specified in table 21. Fixing screws for
enclosures are tightened with a torque as specifieri in table 20,

e) Immediately after ageing, the parts are taken out of the cabinet anri left al 25 'C ± 10 'C,
avoiding dttect daylight, lor alleast 16 h.

f) A switch which relies on mounting in, or on, an appliance for the declar ed degree of
protection egainst harmful ingress of water shall be sui/ably mounted in. or on, a closed box
to simulate tha ;,ppllance, and Ihe tests shalt be perlormed using this simulated assembly.

g) For the tests of second cnereaoneiic numerals 3 end 4, preferably the hand·held spla y
nozue epecuted In IEC 60529 shall be used,
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14:4 Protection against humid condillons

All switches shall be proof against humid conditions which may occur in normal use.

Compliance is checked by the humidity treatment described in this subclause. foilowed
immediately by fhe tests of 15.2 and 15.3. Cable inlat openings. if any, and drain-holes are left
open. If a drain-hole is provided for a water-tight switch. it is opened.

a) Detachable parts are removed and subjected, if necessary. to the humidity treatment with
the main part.

b) The humidity traatment is carried out in a humidity cabinet containing air with a relative
humidity between 91 % and 95 %. The temparature of the air. at ail places where
specimens can be locatad. is maintained within ±1 'C of any convenient value (t) between
20 'C and 30 ·C.

c) Before being placed in the' humidity cabinet, the specimens are brought to a tamperature
between t and t + 4 ·C.

The specimens are kept in the cabinet for 95 h.

d) Immediately after this treatment. the tests of 15.2 and 15.3 are made aither in the humidity
cabinet. or in the room in which the specimens were brought to the prascribed temperature
after the reassembly of any detached parts.

The switch shail not show any damage such as to impair compliance with this standard.

NOTE 1 In most cases. the specimens may be brought to the specified temperature by keeping them at this
temperature for at least 4 h before the humidity treatment.

NOTE 2 In order to achieve the specified conditions within the cabinet, if 1$ necessary to ensure constant
circulation of the aIr and, In general, to use a cabinetwhIchIs thermally Insulated,

15 Insulation resistance and dielectric strength

15.1 The Insulation resistance and the dielectric strenqth of.switches shail be adequate.

Compliance is checked by the tests of 15.2 and 15.3. the. tests being made immediately after
the test of 14.4.

The test voltage according to table 12 is applied in tho case of

operational insulation: between the different poles of a switch. For the purpose of the test,
ail tho parts of each pole are connected together:

basic insulation: between ail live parts connected together and a metal foil covering the
outer accessible surface of the basic insulation and accessible metal parts in contact with
the basic insulation;

double insulation:·between ail live parts connected togather and a metal foil covering the
. outer, normaily not accessible surface of basic insulation and non-accessible metal parts:

and foilowing this: batween two metal foils covering separately the inner, normaily not
accessible surteceot 'supplementary insutetion and connected to non-access ible metal
parts. and the outer. accessible surface of supplementary insulation and connected to
accessible metal parts ;

reinforced insulation: between ail live parts connected together and a metal foil covaring the
outer accessible surface of reinforced insulation and accessible metal parts;

contacts: between the open crintacts of each pole of a switch.
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The foils are not pressed into openings but are pushed Into corners and the like by means of
the srandard test finge r.

In cases where basic insulation and supplementary insulation cannot be tested separate ly, rhe
insula tion provided Is subjected to the test vol tages specIfied for reinfo rced insulation.

For electronic switch es, tha test is carriad OUI across lull disconnection and micro
disconnection only on electronic switches with mecbemcst sl,1/ltching devices connected In

serie s with the semiconductor switching de vice

For electronic switches. the tests are not carried out across protecuve Im pedances and poles
interconnec ted by components .

15.2 The insulation resist ance is measured with a d c voltage of approXimately 500 V
appiled. the measurement being mado 1 min after application of the volta ge

The insulatIon resistance sha llnot be les s Ihan spec/lied In table 11

Table 11 - Mlll imum insulation resistanc e

Insulation Co be ' eslt>d
,.---------,--;-=;:-:-:----

Operatlonsl
RAsrc

Supplementary
Re mforced

NOTE M :ltcri:lls such a ~ ceremtc cr porcelain arc con Sidered 10 have aeec uate msvtanen resistance and arc not
subject(!d to the msutanon resist ance tests.

15.3 The Insulat ion is SUbjected to a vall age of substantially sine-wave iotm haVing a
frequency of 50 Hz or 60 Hz The test voltage sh all be ra/sou Uniformly Irom 0 V to tne value
speCifIed In table 12 within not more than 5 s and held at that value for 5 s

No flashover or breakdown sha ll occur Glow tnscnerqes: without drop In vol/age are neglected
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Test voltage (r.m.s. ) 1)

Insulation or Rated voltage Rated voltage Rated voltage Rated voltage above
disconnection up to and above 50 V up to abov e 130 V up to 25QVup 10
to be tested 2) Including 50 V and Including 130 V and Including 2SQ V and 'neluding 440 V

V V V V

Func tionallnsulat!on 3) 500 1300 1 500 1 SOO ,

Bas ic insulation •• 500 1300 1 500 1500

Supplementary 1300 1500 1500
ins ulation 41

Reinforced SOO 2600 3000 3000
insulation 4) !i)

Across electronic 100 400 500 700
disconnection

Across mtere, 100 400 500 700
disconnection

Across full 500 1300 1 500 1500
disconnection

NOTE 1 Up to 50 V. Not intended to be connected direct 10 the mains and not expected 10 be subjected 10
temporary everveuaees as derlned In lEe 60364•.11.442.

NOTE 2 Over 50 V; The values 3rO based on IEC 60364 ·4·442.

- For functiona l, basic and supplementary lnsulatie n, and for full dlseennectlcn, the val ues are calculated with the
formula : UN + 1 200 V and rounded.

- For micro and electronic disconnection. the values are cateutated with the Icrmular UN+ 250 V and rounded .

NOTE 3 In this standard, the maximum voltago considered between line and neutra l Is UN • 300 V.

I, The high·voltage transformer used for the test shall be designed so that, when the output terminals are sbert-
clrcu tted after the output voltage has been adjusted to the test voltage, the output current Is at least 200 mA, The
overcutrent relay shall nol tr ip when the output current is Jess than tOO mAo Care is taken thaI IIJe r.m.s . value of
the tost voltage is measured with in ±3 %.

21 Special components Which might render the lesl impractical such as discharge lamps. coils. Windings, er capac itors
are disconnected at one pole , or bridged; as approprial o to the insu tatlen being tested . Where this is not pract ical
on tho specimens to be used for the test of clau ses 16 and 17. the test of 15.3 shall be carried cut on additional
specimens. These may be special specimens with the appropriate components omitted.

3) An example is tho Insulation between poles (see definition 3.7.5).

" For tho' test of basic, supplementary and reinforced Insu lation, all live parts are connected. together and care Is
taken 10 ensure rh,at all moving pans are in the most onerous positIon.

" For $witches incorporoUing reinforced insulation ~s well n double Insulation. care is taken that the voltage appli ed
to the reinforced insulation does not overstress the basic o r the supplementary parts of the dOUble insu lation.
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16 Heating

16.1 General requirements

Switches shall be constr ucted so that they do not attai n excessive temperatures in normal use
The materials used shall be such that the performance of the switches IS not adversely affected
by operation In normal use at the maximum rated current or declared therm al current and rated
temperature of th e switch .

16.2 Contacts and terminals

16.2.1 The material and design of the contacts and te rm'nals shall be such that the oper
alion and perfo rmanc e of the switch is not adverseiy al/ected by therr oxrdatron or other
deterioration.

16.2.2 Comp liance IS checked by lnspecuon and by the foiiowlng tests

The tests are cerrted out as foiio ws.

a) Switches with tettnmels for unpre pared conauctors are fitt ed witn conductors of a mtrumum
length 01 1 m. untess the manUfacturer decla res a length below 1 m, and haVing the
medium cros s-sectio nal area spec lfted In table 4,

b) Swttches IVith terminals for prepared conductors are filt ed wnh conductors of a leng lh of
1 m or les s. If so declared by Ihe manufa cturer, and havmg the approprrate cross-secuonet
area as aectoreo by the manufacturer

c) Terminal screws and/or nuls ara tIghtened wJth a torque equa t to lwo-lhrrds of me: specIfIed
in the appropriate column of table 20

d) Actuatmg memb ers of biased SWitches are fixed In the dectared "ON" pOSitIOn.

e) On swit ches fItted with screvness termina ls, care should be tak en to ensure that the
conductors oro correctly fitted to th e termtnets in accordance With clause 11

f) The poles of SWItches which make sImultaneously may be connected In senes by mean s of
conductors The minrmum length of the conductors between two poles sha ll be 1 m unless
the manufacturer declares a length below 1 m.

g) The switches are plac ed or mounted as dec lared in a suttebte he atrng or r&fngeraling
cabinet without forced convection

NOTE: A cabmet with forced convecuc n may be used. provided the test specIIl"Icn{s);s (:1tC) not elfcctcd by
ttus tcrccd ccn vecnc n.

NOTE 2 Ele ctrOnic SWItch es n.:c d n ot be pJacDd In lJ hea ling or f ct fl g cfnlmg ca binet.

h) Swllches with a T-ratlng up to and inclUding 55 ' C are tested at a temperatura of 20 ' C ± 2 'C
without forced con vect ion. Switches with T-rating above 55 'C are placed tn a heatmg
cabinet Without forced conveclion and the temperature IS raised to the T·rall ng of Ihe
switch The temperature ot Ihe cebtne: IS maintained at T ± 5 'C or T ± 0,05 T, wtucnever
IS greater

i} The tempere ture of the air tn which Ihe specimen s ere placed she ll be measured eS near as
possible /0 the centre of the sp ace occup ied by the specime ns and at a oist ence
approXimately 50 mm from the specimen.
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j) The test circuit is shown in figure 1a. The load is set with switch A closed.

The specimens are subjected to 20 operating cycles with no current flowing. The actuating
member is left in the most unfavourable "ON" position and the switches are loaded with a
current of 1,06 times the meximum rated current for resistive load. If there are more "ON"
positions. then the verification shall be realized at the most unfavourable one. Any con
venient a.c. or d.c. voltage may be used for the test circuit.

In case of doubt about the test results, the test shall be carried out at the rated voltage and
rated resistive load current. For switches designed for a.c. voltage and switches rated for
d.c. voltage where no polarity is given, the test performed with d.c. voltage shall be
performed in both polarities and an average value calculated.

Multiway switches classified according to 7.1.13.4.1 to 7.1.13.4.5 are loaded as specified in
17.2.1.1 resulting in the maximum heating.

The division of ihe individual loads for switches for declared specific load shall follow the
manufacturer's declaration.

k) Components (other than contacts and their associated current-carrying parts) which may
produce heat or influence the temperature at the terminals are not energized during the
test. These components should be disconnected, or the voltage for the test chosen .to
ensure the minimum heating effect..

I) The maximum rated current is maintained at least for 1 h or until a constant temperature at
the terminals is attaIned. A temperature is considered to be constant when three successive
readings taken at intervals of 5 min Indicate no change greater than ±2 ·C.

NOTE Care should be taken to ensure that the test current remains stable during the duration of this test.

m) Temperature at the terminals is determined by means of fine wire thermocouples which are
positioned so that they have negligible effect on the temperature being determined, the
measuring points are positioned on the terminals as close as possible to the body of
the switch. If the thermocouples cannot be positioned directly on the terminals, the
thermocouples may be fixed on the conductors as close as possible to the switch.

n) The temperature rise at the terminals shalt not exceed 45 K.

0) For electronic switches, the following additional test conditions apply:

- for the tests of electrical contacts connected in series with a semiconductor switching
device, the semiconductor SWitchingdevice is short-circuited;

- cord switches shall be tested laying on a dull black painted plywood surface in the
normal position;

- if the switch has a mechanical contact which is connected in parallel to the
semiconductor switching device, the temperature rise is measured ImmedIately before
the contaCts close. Alternatively, the temperature rise of the switch may be measured
on specially prepared specimens;

• switches classified according to 7.1.17.1,7.1.17.2 and 7.1.17.4 are tested as
prescribed in a) to n), using resistive load; .

• switches for specific test conditions of end application (see 7.1.17.3) are tested in or
together with the appliance(s).
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16.3 Other parts

16.3.1 Other parts of switches shall not attain excessive temp eratures such that the
performance Or operation of the switch is impai red or a hazard is presented to the user andl or
the immediate surroundings of the switch in norma l use

16.3.2 For mechanical swncbe«, compliance is checked by the following tests .

a) The switches shall be mounted as declared and fitted )Vith conductors and loeded with a
test current as presc ribed in 16.2.2 with the additional requ irement that the test on ail
switches is carried out at the maximum rated temperature.

b) For switches only partiaily suuebt« for a rated ambient temperat ure higher than 55 ·C.
those parts which are accessible when the switch IS mounted as declared Shall be exposed
to a temperatu re not higher than 55 ·C.

c) The temperature of metal mounting surfaces of Ihe test equipment shall be between T and
20 ·C.

d) If other heating sources are Incorporated or mtegrated in the switch. these circuits shall be
of Ihe maximum power declared and are conn ected 10 a supply having a voltage between
0.94 and 1.06 times the rated voltage. whichaver will produce Ihe most heat
NOTE Examples of such heatmg zamcos are tung$t~n It!amcnt lamps or dlsctlJ1gE: lamp as:;cr.:~Jle:

incorporatlno teststct s,

e) The temperature of the parts and/or surfaces of the switch indic ated in table 13 shall be
determined by means of fme wire thermocouples or other equtveten: means. so chosen and
positioned that t!ley have the mmimum effect on the temperature of the part under test

f) Thermocouples used for determining the temperature of surfaces are attached to the back
at blackened discs of copper or brass 5 mm in diameter and O.B mm thick

As far os poss ible. Ihe discs are positioned on that part of tho surface likely to at/aln the
highest temperature in normal use,

g) In determining the temperature of actuating members, cons ideration has to be given to ail
parts whIch are gripped m normal use and to non-metallic parts where they are in contact
with hot metet.

h) During IhlS test. the temperatures shall not exceee the values specified In table 13.

NOTE The temperature limits of table 13 arc based on the values specified in lEe 60335· 1 SInce these
values arc under ccnelderanonrt WIll be necessary to review them,

16.3.3 For etectrontc switches. compliance IS checked by the (ollowmg tests .

a) The etectronic switch sl,all be mounted as decla red and fitted with conductors in accord
ance with lable 4. The test» are carried out al the maximum rated temperature.

The test Circuit is shown in figure f8 . The load is set al rated voltage with switch A clos ed

During the test. the electronic switch shall be energized, The electronic switch is left 10
the most unfavourable ON position. If Ihero are more Ihan one ON positions. then the
verification shall be realIZed at the most unfavourable one

If the SWitch has a mechanical contact Which is connected 10 parallel 10 the semiconductor
switching device. the temperature ;s recorded in the posit Ion immediately before the contact
closes.
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During the test, the voltage shall be between 0,94 and 1,06 times the rated voltage,
whichever produces the most heat.

During the test with thermal current, one or few reference poInts are selected, and the
temperatures are recorded.

NOTE 1 The temperature recordings may be used (or comparative heating tests In the and application under
maximum currentand cooling conditions.

The load conditions are as follows:

for electronic switches for which no thermal current is declared. the tests are carried out
with rated current and duty type;

for electronic switches for which a thermal current is declared, the tests are carried out
with the specified thermal current and duty type;

for electronic switches for a specific end application. the lests are carried out in or
together with the appliance.

NOTE 2 The heating occurring at full load current of the end application with its rated duty-type. under the
cooling conditions present at Ihe end application, should not be higher than the values recorded during the test
withthermal current.

NOTE 3 Information concerning the appropriate reference polnt(s) (for example, metal heat sink, Insulating
matertal related to the heat sink) may be given by the manufacturer.

b) For electronic SWitches . onlY partially suitable for a rated ambient temperature higher than
35 ·C or 55 ·C (classifications 7.1.3.4 or 7.1.3.1), those parts which are accessIble when
the etectronic switch Is mounted as declared shall be exposed to a temperature not higher
than 35 ·C or 55 ·C.

c) The temperature of metal mounting surfaces of the test equipment shall be between T and
the ambient temperature.

d) If heating sources other than the electron ic components are incorporlfled or integrated in
the electronic SWitch. these circuits shall be of the maximum power declared and are
connected to a supply having a voltage between 0,94 and 1,06 times the rated voltage.
whichever will produce the most heat.

NOTE Examples 0' such heating sources are tungsten filament lamps or discharge lamp assemblies
incorporating resistors.

e) The temperature of the parts andlor surfaces of the SWitch indicated in table 13 shall be
'determined by means of fine wire thermocouples or other equiva lent means. so chosen and
positioned that they have the minimum effect on the temperature of t.hepart under test

The maximum temperature's of windings are determined by tM resistance method by
calculating the temperature rise t and adding this value to the ambient temperature.

The tempere ture rise of copper windings is calculated from the formula:

t = (R2 - R,H234,5 + t,) I Rl - (/2 - tl)

where

t is the tempe rature rise;

R, is the resistance at the beginning of the test ;

R2 is the resistance at the end of the test ;

t, is the ambient temperature at the beginning of the test;

/2 IS the ambient temperature at the end of the test.

At the beginn ing of the test. the windings shall be at ambient temperature.
NOTE It Is recommended that the resistance or windings at the end of the test be determinod by laking
resistanc e measurements as soon es possible after switching off. and then at short intervals so that a curve of
resistance "gainst time can be plotted for ascertaining the resistance at the inslant of switching off.
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f) Thermocouples used for determinmg the temperature of surfaces are attached to the back
of blackened diSCS of copper or brass 5 mm In oiemeter and 0 8 mm thick

As far as possible, the diSCS are pouuoneo on that pan of the surface likely to eu em the
highest temperature in normal use

g) In determming the temperature of actuating members, constderettoa has to be given to all
parts which are gnpped In use and to non-metallic parts where they ate In contact ~\;Ith not
metet

h) The setlmg. if any. is adjusted In such a way Ihat the highesl temperature rise wIll OCCUI

Durmg the test, the svaich state shalf not change, fuses and other protective devices shall
not operate and the permissible maximum temperatures In table 13, first column, shali not
be exceeded.

NOTE 1 Smaf umntcnded varrenons of the swncf state, for exampre reversible vananon of phase angle arc
drsreqarded

NOTE:: During the test, the temperatures necessary to perform tho test of 21 1 and anne>. E are to be
mea-sumo

Table 13 - Permissible maximum temperatures

wnnc ut T-rnark lily,

Maxrmurn t;~~erature---'-'1

Normal conditions Abnormal
Succteuses concnnons

16.3 2 and 16.3 ~ ClaLl::.e 2:; I
t--~- "C-lI 7S 135 Ii

T 13S

r--------~ans

k-----
I Rubber or polyvrny! chlonde msulcnon of non-detachable cabfcc

and cords

\

- wrth T m::Hhng

Cord shoatlis used es eucpten-eotarv msuloncn

Rubbo' othc tban synthetic. used for gaskets or other parts, tbc
oetcncmncn of which coulo affect safety

- when used as supplementary rnsutanon
or as reinforced Insulation

- In other cases

Matcnc! used as msulancn other than that specified for wires

- printed Circuit boards

Moulding of

thermosettmg n-cto nals

- thcfrt1opla:..ttc roatenatc

All ccco sstbtc surfaces except those of actuatmp
memborc or handles

Accosstbtc eurtaces of actuatmp members or handles which nrc
held for short poncds only

- of metal

()f porcelain or vitreous matcnat

of moulded rt1ntcrlJ I or rubber_ •• .1..
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60

70
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120

125

135

41 "
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I
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Parts

Table 13 (Conlinuecf)

Maximum temperature l
Normal conditions Abnormal

Subclauses conditions I
16.3.2 and 16.3.3 Clause 23

"C "C

Inside of enclosures of insulatmg material. " "
Windings - Thermal ctaesltrcat.on 6)

- class A 100 1:15

- class E .. 115 150

- class. B". 120 155

- e\:aS$ F o. 145 180

- class H.. 165 200

- class 200 185 220

- ctass 220. 205 240

- class 250 235 270

125 8,Terminals and terminations for unprepared conductors I
Other terminals anc terminations, L __.;__~~~I ~
1) This llmll applies to cables, cords and wiles complying with the relevant lEG standards. for others. It may be

different.

2} This limit wiltbecome applicable as soon as lh~re ate lE.e standards fer hlgh.temperatuTe ca'o\c~. cords and
wires

3) 'The mah:HIJI mvst be accordinq to lEe 60893-1 The mc crnvrn permrssrble temperature ~hall not exceed
values which can be proved to be safe in service for the materials In quesuon

4) There IS no specific ltmtt The material shall withstand the test of clause 21, for which p.rrpcse the
temperature shall be measured

5) The pemusstole temperature rises at the mstdc of enclosures of msulatmo rnatena! are those Indicated for
the relevant materials.

6) The thermal claesftlcancn IS the thermal class accordmg to lEG 60085 With the followmg deductions which
take into consideralJon the conventional difference between the average temperature and the maximum
temperature

- Classes A and E,

- Classes Band F

Classes H to 250 ,

5"C

10 ·C

15 "C

1) The temperature measured shall not exceed 80 ·C, untess a tugher vatue has been declared by the
manufacturer

8) The temperature measured shall not exceed 125 ·C, unless a hIgher value has been declared by the
manufacturer

S\ Fer mechamcai swncnes. the maximum permlsstcte temperature shall not exceed that which can be shown
to be safe In service for those materials The matenat shall WIthstand the test of clause 21, tor which
purpose the temperature shall be measured,
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Table 14 - Temperatures for ·thermosettlng materials used for electronic switches

Maximum temperature

Normal cond illon, Abnormal
Parts Subclauses cond itions

16.3.2 and 16.3.3 Clause 23

· C ·C

Material usod as insulation other than that specified for wires:

- melamine.formaldehyde, phenel-Icrmaldehyde
or phenol·furfuralroslns ••.•••.••••••.•••.••••..•.•.•.••..•.•..•.•••••.•.• 135 (225) I) 145 (225) I)

- urea-Icrmaldehyde resin ....................... ........ ................ 115 (200) 1) 125 (200) I )

Moulding of:.

- phenol-formaldehyde with eenctese fillers .............. ........ 110 (200) 1) ' 165 (200) "

- pbencl-Iermaldehyde with mlnoral fillers •••••.•.•.••••.•••••.••• 125 (225) 1) 185 (225) "

_ melamine. formaldehyde... ....... ..... .. ....... ........................ 100 (175) 1) 175

- urea -termatdehyde ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 90 (175) 1) 175

- polyester with glass·fibre reinforcement •.•••.•.•••••••.••.•••.•• 135 185

- silicone rubber .. ......................... .....................:••;••••••••• 170 225

_ polytetrafluorethylone............................ ........................ 290 290

1) The valuos In parentheses apply if the materlalls In contact with hot metal parts, not submitted to electrical
stress. however.

17 Endurance

17.1 General requirements

17.1.1 Switches shall withstand without excessive wear or other harmful effect the electrical ,
thermal and mechanical stresses that occur in normal use.

For all switches except electron ic switches, compliance is checked as specified in 17,1.2.

For electronic switches, -comptienc« is checked as specified in 1-7.1.3.

The different fypes of tests are spe.cifiedin 17.2.4.

17.1.2 The sequence of tests for all switches except electronic switches is as follows:

a test at high speed specified in 17.2.4.3; this test onlY applies to switches with more than
one pole, and where the type of connection is of polarity reversal;

a test at slow speed specified in 17.2.4.2;

_ an increased.voltage test at accelerated speed as specified in 17.2.4.1; this test does not
apply to switches classified according to 7.1.2.9;

_ a locked-rotor test as specified in' 17.2.4.9 at"accelerated speed; this tesf only applies to
switches classified according to 7.1.2.9;

- a test at accelerated speed as specified in 17.2.4.4;
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- a tempeteture-ris« test in eccordance with 16,2, with the exception that the tompereture
ri se test at the terminals is cetried out at rated current and in an ambient temperature 01
25 'C ± 10 ' C;

a dielectric streng th test in accordance with 15,3. with the exception that the spectment: are
not sUbj ected to the humidity treatment belore the applIcation 01 the test voltage The test
voltage shall be 75 % of the corresponding test voltage specilled In that subclau se

17.1.3 Electronic switches are tested as specmea in table 15 and acco rding to the lol/owlng
test conditions depending on their classificatIOn in 7 1 17

- under functional test conditions according to 7 1 17 1 wIth thermal current or with ma<Jmum
raled resistive curre nt, If no thermal current IS declared. and wsthout forced cooling,

undar simUlated test condit ions according to 7 1.17 2 and with type of load according to
7.' 2 and under Ihe cooling conditions classllied In 7 1 '5 and With test condllion s as
specified in tables 17 and 18;

- under specific test condittcn« of end application according to 7 1 17 3. in or together with
the appliance and under Ihe coolmg conditions 01the appliance.

- under test conditions according to duty type according to 7.1 17 4. the tests may be
performed in combination with Simulated test conditions or specIfiC test con dtuons. of the
end application
NOff: Adclltlonal mechanrcal opcr::l ting means (for example ac.luatlng members sl.:c: h as spcee-hmu sel tlngs
fOf electnc tcc!e) arc Ignored ,

The electrical. thermal and mechanica l conmuons of these tests shall be as specttteti In '7 2 ,
17 2 2 and 17 2 3.
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Table 15 - Electrical endurance tests for the different types of electronic switches with or without electrical contact(s)

Tes t cond itions

Functional te5t(7. 1.17.1) S imul a ted Cest (7.1 .17.2) Spec lf1c tes t condition of
Type of electronic switch~) (T.bles 17,IB) end a ppllcatlon (7.1.17.3)

Complete Contacts only Complete Con tacts only Compl ete Contacts only
switch switch switch

SSD II

~t!f
Tt.1 - TL3 - TL4 -

,without
TCS, TCG, TCB TCS, TCG, TCB TCS. TCG, TCBelectrIcal

contact(s) , TEl . TE3 TEl, TE3 TEl , TE3

550 wilh TLI Sallal contact: . TL3 SarJa l contact: TL4 Serialcontact:
serial

~~ TCS. TCG. TCB re i . TC4 wIth TL2 TCS, TCG, TCB TC1. Te7 with TL3 TCS. TCB Te7 with lL4
c ontact, s )

I ~ TEl ,TE3 TEl to TE3 TEl . TE3 TEl to TE3 TEl, TE3 TEl to TE3

~ (SSe short.clrcultod) 2~ (sse short-circuited) 2) . (S Se shcrt-circutted) 21

SSD with TLI Parallol co ntact: TL3 Parallel con tact: TL4 Parallel contact
p.u all el

. ~ TCS, TCG, TCBcontact(s)

~___J
TCI . TC4 with TL2 TCS, TCB, TCB TCI , TC7 w,th TL3 • TCS. TCB TC7with TL4

TEl, TE3 TEl to TE3 TEl, TE3 TEl to TE3 TEl, TE3 TEl to TE3

(SSD disconnected) (SSe disconnected) (SSe disconnoct od)

SSD wit h TLI Se rial contact TL3 Soda l con tact; TL4 S erial conta ct:
serial and

TCS. TCB, TCB TCI , TC4 with TL2 TCS. TCG, TCB TCI, TC7 with TL3 TCS, TCB TC7 with TL4parallel , ._ -~-
c ontact{s) ~j I TEl . TE3 TE l to TE3 TEl. TE3 TEl to TE3 TEl , TE3 TEl to TE3. (SSe s hort.c:lrc: ulted) 21 (sse short.circ uited) 2) (sse short·circ:ulted) 2)L ___\ __.. ,

Parallel con tact: ParalicI conta ct: Parallel conlact:

TC1. TC4 with TL2 TC1, TC7 with Tl3 TC7 with TL4
,

TEl to TE3 TEl to TE3 TEllo TE3

(S SD discon ne ctod) (SS e discon nected) (SSO dis conn ected)

~

Pl
C'l...
0 '
UI

~

~
oo

 



Table 15 (con//Oued)

T.. := type of test load

TL1 :: the rma l current or maximu m fated re ses-ive cu rre nt , If no thcrm>3 i cu rrent IS eeetarec

TL2 = maximum fated resisti ve cunent

TL3 :: ra ted lo ad (7. 1 2)

TL4 = declared s pe d flc load (1 1 2 5)

Te = typ e of test ccnd ttton:

Te , = Increased-volt age test at ac ceter atec speed (17 2,4 ~ )

lez.. te st a t slow sp eed (17 2 .4 2)

TC3 :: test a t high sp eed ( 17 2.4 3)

TC4 = test a t acce lera ted s pee d (17 2 4. -')

Tes ... manua l fun ctional test . 20 limes at m axrmum manu al operating speed to pertcrm the fu ll Iun cn on Of the etc ctrcmc SW ltC t: ( 11 2 .4 ~)

"'-J l e G = test at minimum load (17 2 4 6)

TC7 = te st con dition acc ord ing to TC4. nu mber of operating cvctes 1 000 c r th e dec lared num ber o' cvcte s wtucbev cr IS the rewes t 07 2 .4 7)

TCB :; full number of cporatmq cycl es at accetera ted sp eed 117 2 4 B)

iE = type of eva rucucn teat

TE1 =" tunctlcnal eomphance (17 2 5 1)

TE2 "" tt'lermal compliance (H 2.5 2)

TE3 '"' insu lati ng cc m puaec e (17 2 5 3)------
11 SSO =sorrueo nducter sWltch lnQ deVICE!"

'2, The sbcrt cu cuu ::.llalf be performed In a w ay 10 allow the IClm inals and co ntacts an d other pal t :;, deslQ£\cd fo r the maxim um fated cu rrent to be loaded wrth the m 31(l mUm rated
current

3) For com bina ti ons of SSD and mec namcat contacts. where the tunencn 0' the S$O an d the r-tecj-amca l contac ts al e Indep,r-hdcnl of eac h other. the tequn c ments of Pa,1 1 appl·f
for the mechani cal cont acts

!!!
m
o
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o
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11.1.4 After all the tests specified, the specimens shall meet the requirements of 11.2.5.

11.2 Electrical endurance tests

11.2.1 Electrical conditions

11.2.1.1 The sWitch shall be loaded as specified in table 17 and/or table 18 and connected in
accordanca wilh the ' circuil(s)- as given in lable 2 if applicable. follo wing the declara tion
according to 7.1.13.

Switches of a declared specific type and/or connection are connected and loaded es specified
by the manufacturer.

Circuits and contects which are not intended for external loads are operated with the
designated load.

Where. in tabte 2, an auxiliary switch (A) is symbolized in the lest circu it, the tests for the two
ON-positions of the specimen (S) are performed on two separate sets of test samples. The
connection to the test load to be performed for the two tests is symbolized in table 2 by an
auxiliary switch A.

Multiway switches classified according to 7.1.13.4.2 to 7.1.13.4.5 are loaded according to
table 16.

Table 16 - Teslloads for multlway switches

Op'eratlng cycles Switch position of Type of sw !lch
LoadSubclause

Firsthalf Highestload 7.1.13 .4.2
"to

7.1.13 .4.5

Next lower load 7.1.13.4.2 0 .8 x IR
to

7.1.13.4.5

further next lower load 7.1.13 .4.5 O.S33 " '.

Second half Highestload 7.1.13 ,4.2
"to

7.1.13.4 .5

Next lower load 7.1.13.4.2 . 0,5 x IR
to

7.1.13.4.5

Further next lower load 7.1.13 .4.5 0.333 x JR
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The load for the other switch posit ions IS that resulting from the loads necessery to achieve the
conditions specified above

For cir cuits accordmg to 7.1 2 7 tor spec ific lamp load. Ihe connection and test load .s as
specified by the manufactu rer usmg the maximum occurrmg inrush current at room
tempereture.

No electrical endurance tests are necessary for swttcbes. for 20 rnA load as class,f,ed In

7.1.2.6.

NOTE For a spec ifi c: lamp load , II is recommended that the specimen be operated wIth loads that arc U$cd In the
f ield rather than with synthetic loads . Forced co oling of the specific lamp IOi.ld mD;y be applied In ordor to cnsvre
cold resistance for each operating cycle and short en the fest trrne.

For electronic switches . the lest circuit shall be as shown In fIgure 19 (h e aeciereo load st-et.
be set at rated vol/age before the electronic switc h IS mserted Into Ihe C/fCUIt

17.2.1.2 When incr eesea-volta ge condnions are soec.uea. the load s used are those specttiec
for tes ts at rated vol/age . the vol/age then bemg Increa sed 10 1.15 the rated vol/age

Fer test circuits for cepe ciuve load tests and sunuteteti lamp load rests for tJ C arcun» thr ( p ,C: )

voltage IS the rated voltage and the test curren ts ere Increased tu 1 15 l ared cu rrents
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Table 17 - Test loads for electrical endurance tests feir a.e. circuits

Type of circuit as Operation of Testyoltage Test current Power factor 3)classified in 7.1.2 contacts r.m.s ,

SUbstantially res istive Making and Rated voltage '-R ' 0 .9
(classified In 7.1.2.1) breaking

Making 2) Rated voltage 6 x '.M or '.R l' 0,60 (+O,OS)

Resistive andlor motor ' 0 ,9
(classified In 7.1.2.2) Breaking Rated voltage '·R or '.M '1 ' 0 ,9

.' >0.9"

Circuitfor specific load of Making Ratad voltage 6 >il·M 0.60 (+0,05)
molor wi th a locked rotor
and with II power factor not
less than 0.6 Breaking Rated voltage 6 x/·M 0,60 (+0,05)
(classified In 7.1.2.9)

Circuit for an inductive load Making 2, Rated voltage ' 6 x /., 0.60 (+0.05)
(classified in 7.1.2 .8)

Brea king Rated voltage /./ 0.60 (+0,05)

Resistive and capacitive Making and
Tested in a Circuit as shown in figure 901(classified In 7.1 .2.3) breaking

Tungsten filament lamp load Making and Test ed in a circu it as sho wn in figure 93 41
(classified In 7.1.2.4) : . breaking Rated voltage :t 110 V a.c •• X= 16

. Rated vollage < 110 V a.c •• X=- 10

Circu it for specific lamp .Making and Rated voltage As determined by load
load (class ified in 7.1.2.1) breaking

Specific declared Mak ing and'
Rated voltage As determined by load(classified in 7.1 .2.5) break ing .

NOTE M: . induclive·load current

I·M: motor-load current

;.R: realetlve-lcad -eurrent •

11 Whichever is arithmetically greater or the most unfavourable value in case of equal values.

') The sJfecified- making condi~lons are mainta ined for a period between 50 ms and 100 ms, and' are then
redu ced by an aux iliary switch to lhe spocifie~ breaking condilions.

For all switches except elec tron ic switches the test curr ent may be reduc ed to I-R by Introducing a
resistor in the circuit Short Interruptions of the test current during the reduction to I·R not exceeding a
period of 50 ms to 100 ms are permitted.

For electronic switches. the reduction to the break current should be achieved without any open circuiting
of the ~Imula ted inductive loads circuit, to ensure tt;lat no abnormal voltage transients are generated.

A. typlcal.method of 3chlevlng this is shown In figure 19.

3) Resistors and inductors are not connected in parallel except that if any air-core inductor is used, a
roslstor taking approxlm3tely 1 ch of the current through tho inductor is connected in parallel with it. Iron-
core Inductors may be used provided that the current has a substantial sine-wave form . For three-phase
tests. three-core inductors are used.

.) In ' tho case where the tests are performed with tungsten filament lamp bulbs. the following test conditions
apply :

- the ratio X"16 or X. 10 shall be achloved:

- the cold resistance of the lamps shall be ensured for eaeh operating cycle ;

- tho' resistance ·01connections within the load circuit (for example lamp sockets) shall be constant;

- the proper function of the lamps performing the load sct shall be ensured for each oper3tlng cycle.

5) The test circuit condition for testing electronIc switches, according to figure 16, shall be substantially
resistive.-- --
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Table 18 - Teslloads for etectrlcal endurance tests for d.c. clrculls

Type of circuit as classified Operation of Test voltage Test current Time co nstantin 7.1 ,2 contacts

Substantially restsuve load Mak ing an d Rated voltag e I-R UR < 1,15 ms
broalljn~

Tested In a circuit as show n In figure 9b
Tungste n ula mentlamp load Mak ing and Rnted voltage ~ 110 V d.c., x » 16
(class ifIed in 7 1 24) breaking Rated voltage < t 10 V d.c .• X. 10

. )
.

Resrsnve and capaeluve load Ma king and
Tested in a circuit as shown in fjgure 9b

(cla esrtred In 7 1 23) breaking
1-.

Ci rcUit lor specmc lamp load Making and
Rated vollOlg o As. determined by load(classified In 7 1 2 7) b. eaking

Declared specific load Mak ing and
Rated voltage As dctermm ed by load(classified in 7 1 2.5) brcilkmg

NOTE I-R resistive load current

1) In case whe re the tests.a re perf ormed With tungste n filament lam p bulbs , the fo llowing le st conditions apply

- the rauo X" 16 N )(" 10 shal l be achieved

1- the cold res. sta nce of the tamps shal! be ensured fIJI edt.h 01.HH.ding cyc fe,

- the resrs tar.ce of ccrmecncne WIthin tho load cucun (tor example, lamp sockets) sha ll be constant;

- the proper fc ncticn of the lamps performing the loa d set shall be ensured for each operating cycl e.

17.2.2 Thermal co ndil ions

17.2.2.1 For switche s accordmg to 7 1 32 and 1 1 3 42, the tes ts m 172.4.4 are carried out

for the first half of the test period at mextmum ambient air lemperalure ri'c and for the

second half of the test period at 25 ' C Z 10 ' C or a/ the mmlmum ambient air temperat ure

T. g·c if r u fess than 0 ·c

17.2.2.2 For SWitches according to 71 3.3. durmg Ihe tes ts i n 17.2.4.4. Ihose parfs that are
decfared for use al 0 ' C to 55 ' C shall be exposed to a temperature lVithin this range for the
complete test period.

The smbtent air temperature of the remainder of the swncn shall. for the tust half of the test

oeuoa, be mamtamed at the me xtmum embtent etr temperature r+;"c

For the second half of the test period the tests are carriad out at 25 'C :t 10 ·c or a / the

mmimum embient air temperature 1_; ' C It T IS less than 0 ·C.
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17.2.3 Manual and mechanical conditions

17.2.3.1 The switches are operated by means of its actuating member either manually or by
an appropriate apparatus which is arranged to simulate normal actuation.

The operating speed for the operating cycles shall be as follows;

For tile tests of switches except electronic switches;

a) for slow speed:

- approximately 9'ls for rotary actuations at an angle of operation ';45';

- approximately 18'ls for rotary actuations at an angle of operation >45';

- approximately 20 mmls for linear actuations.

b) for high speed, the actuating member shall be actuated by hand as fast as possible. If a
switch is normally provided without an actuating member, then a suitable actuating member
should be supplied by the manufactu~er for the purpose of this test.

c) for accelerated speed;

- approximately 45'ls for rotary actuations at an angle of operation ';45';

- approximately 90'ls for rotary actuations at an angle of operation >45';

- approximately 80 mmls for linear actuations.

For the tests of electronic switches:

d) for slow speed:

- approximately 9'ls for rotary actions;

- approximately 5 mmls for linear actions;

e) for high speed, the actuation member shall be ectueted by hand as fast as possible. If a
switch is delivered without an actuating member. then a suitable actuating member should
be supplied by the manufacturer for the purpose of this test;

f) for accelerated speed:

- approximetely 45'ls for rotary actions,

- approximately 25 mmls for linear actions.

17.2.3.2 For biased switches. the actuating member shall be moved to the limit of ira vel of the
opposite position.

17.2.3.3 During the slow-speed test, care is taken that the test apparatus drives the actuating
member positively, without significant backlash between the apparatus and the actuating
member.

17.2.3.4 During the accelerated speed test

a) care shall be taken to ensure that the test apparatus allows the actuating member to
operate freely, so that there is no interference with the normal action of the mechanism;

b) for switches designed for a rotary actuation where the movement is not limited in either
direction, three-quarters of the total number of operating cycles in each test shall be made
in a clockwise direction, and one-quarter in an anti-clockwise direction;

c) for switches which are designed for rotary actuation in one direction only, the test shall be
performed in the designed direction, provided that it is not possible to rotate the actuating
member in the reverse direction using the torques necessary for actuation in the designed
direction;
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d) addilionallubncation shall not be applied during these tests ;

e) the forces applied to the end stop s of the actuating members shell not exceed the declaree
velues (if any) for rotary and linear actua tion. The declared full travel of the actua ting
member (If any) shall be epplied during tbese tests.

17.2.3.4 .1 So ter as the design Bllows. except for iocked rotor tests BS specitied in 172.49,
capacilive and simulated tem» load tBStS accord ing to figure 9a and ligure 9b, the switches are
operated at a ra le 01

- 30 operati ons per minute. if the fated current does not exceed 10 A;

15 operations per minute, if the rated curre nt exceeds 10 A. but is less than 25 A,

7,5 opereitons per minute. If the rated current IS 25 A or more,

with the ON period being 25·g % and Ihe OFF period being 75·g % of an operBling cycle.

17 .2.3,4.2 For capac itive and Simulated lamp load tes ts according to figure ga and figure 9b.
SWitches are operated at a rate 012 s ON and 15 s Of-,.

17.2.3.4.3 For locked rotor tests, the SWitches are opera ted at a rate of 1 s ON and 30 s OFF

17,2.4 Type of test condition (TC)

17.2,4.1 Increased-vollage test at accelerated speed (TC1)

The eiec tncet conantons arc Ihose specilled for mcreased-voltage in 17 2 1

The mothod of operation IS that epecitie» for ac celerated spged In 17 7 3,

The number of operating cyc les is 100,

17.2 .4 .2 Test at slow speed (TC2)

The etectnc et conditions are those specmeo m 17 2 1

The mathod of ooereuon is that specified for slow speed in 17 23

The number of operating cycles is 100

17.2.4.3 Test at high speed (TC3)

This test applies only to switches wtuch have more than ono pole and when polaf/ty reversal
occurs .

The electrical conditions are those speCIfied in 17 2 1

The method 01opera tion is Iha t spe cified lor high speed in 17.23.

The numbe r of operating cycles ;s 100.
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17.2.4.4 Test at accelerated speed (TC4)

For all switches except elec tronic switches, the electrical condnlons are those specified in
17.2.1.

For electronic switches . the elec/ricat condit ions are those specified in table 15,

The thermat conditions are those specified in 17.2.2.

The number of operating cyctes is the number declared according to 7.104 tess the number
aclually made during the tests of 17.2,4.1 , 17.2.4.2 and 17.204.3,

For swilches classified accordIng to 7.1.13.4.2 to 7.1. 13.4.5, Ihe lolal number of operations
shall be not more than 200 000. '.

The method of operation is Ihat specified for accelerated speed in 17.2.3.

17.2.4.5 Manual functional lest (TC5)

Semiconductor SWitching devices including their electronic conlrol unils incorporated in
electronic switches are subjected to Ihe following functional tests.

The electronic switch is toaded with thermat current or maximum ral ed resistive current. if no
Ihermal current is declared, at rated vallage until steady-s tate temperatures are reached.

When tested with maximum rated resistiv« current, the voltage is then increased to 1,1 limes
rated voltage. and again altowed to stabitize.

The swlicb Is operated 20 times at the faste st manual rate possible. over the whole range from
minimum to maximum and back to minimum, by means of its actuating member.

During and after the test, the specimens shalt operate correctty.

17.2.4.6 Functional lest at minimum load (TC6)

For electronic switcttes for which a minimum load or minimum current is specifiad by the
manufacturer, the characteristic is additionally tesled with tha specifiad minimum load or
current at 0.9 times retea voltaga .

The swilch is operated 10 times over Ihe whofa ranga from minimum to maximum and back to
minimum by means of ils acluating member. .

In addition, where appropriale, the switch is operated 10 times over the whole range from
minimum to maximum end back to minimum by means of a remote conlrol..

During and after the test. the specimans shalt operate correcuy.
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17.2.4.7 Test with limited number of operations (TC7)

The electrical conditions are those specified In table 15

The thermal conditions are those spectttetl m 17.22,

The number of operatmg cycles IS 1 000 or the declared number of cycles whichever is the
towest

ttie method of operetton IS that specified In 172.3 for accelerated speed

17.2.4.8 Endurance test (TC8)

Full numbei of opelatmg cycles "Ith TL 1 (table 15) at accelerated speed

17.2.4.9 Locked-rotor test (TC9)

FOI swilches eccoramq to 7 1 2 9. the test load condtiton for making operetion for resistive
and/or motor load wIth a rated current of 6 x I-M and vott: a cov-er factor of O.6 IS used for the
making and breakmg opeteuori

The method of operation IS that specified In 17 2 3 for accelerated speed

The number of operarmg cycles IS 50

17.2.5 Evaluation of compliance

17.2.51 Functional compliance (TE1)

After all the appropnate tests of 17 2 4 the swucn IS deemed to comply If

all actions tuncuon DS declared,

no loosening of electnca! or mechanical connections occur

sea/lng compound shafl not f101v to such an e>..fend that live parts are exposed

17.2.5.2 Thermal compliance (TE2)

After all the appropnate tests of 17 2 4. the SWItch IS deemed to comply If the temperature rtse
at the terminals does not e>..ceed 55 K, wnen tested m accordance WIth 162, WIth the exception
that the tempereture-nee test at the termir.ets IS earned out at rated current and In an ambient
tomperature of 25°(; ± 10°C

17.2.5.3 Insulaiing compliance (TE3)

After 81! the approprrate tests of 17 2 4. the SWItch IS deemed to comply If

tire d.etectuc stlengtlr requirement of 15 3 epphes WIth the exception that the specimens
are not subjectet: to the humldrly treatment before the eopucenon of the test voltage The
test voltage shal! be 75 % of the correspondmg iost voltage spectttea In that SUbclause.

there IS no evuience that any trensient fault between ttve parts and earth metal. eccessible
metal parts, or actuating members has occurred
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18 Mechanical strength

18.1 Switches shall have adequate mechanical strength and be constructed so as to
withstand such rouqh handling as may be expected in normal use.

18.1.1 Accessible paris of actuating members of switches fOI Class I and Class II appliances
shall either have adequate mechanical strength 01 be such that adequate protection against
electr ic shock is maintained if the actuating member is broken.

Compliance is checked by fhe teste of 18.2, 18.3 and 18.4, as appropriate. carried out
sequentialiy.

18.2 Switches are checked by applying blows to the specimen by means of the spring
operated impact test apparafus of IEC 60068-2-75.

18.2.1 The actuating member and ali surfaces which are accessible when the switch is
mounted as in normal use are tested with the impact test apparatus.

Incorporated switches are mounted in a test device as shown in figure 1,.

Switches where only the actuating member is accessible when mounted as dectared are fixed
to the metal plale shown in figure 1,. so that they are between it and the sheet of plywood.

Blows are applied to all accessible sutteces, inclUding actuating members. in a direction
perpendicular to the surface of the point to be tested. the test apparatus being calibrated to
deliver an energy of 0,5 Nm ± 0,04 Nm. Foot-actuated switches shali be subject to the same
test. but using a test apparatus calibrated to deliver an energy of 1,0 Nm ± 0,05 Nm.

For ali such surfaces, three blows are applied to every point that is likely to be weak.

Care shali be taken that the results from one series of three blows do not influence subsequent
series. If there is doubt whether a defect has been caused by the application of preceding
blows. this defect is neglected and the group of three blows which led to the defect is applied to
the same place all a new specimen, which shali then withstand the test .

Foot-operated switches are, in addition, subjected to a force applied by means of a circular
steel pressure plate with a diameter of 50 mm. The force is increased continuously from an
initial vetue of about 250 N up to 750 N within 1 mln, after which it is maintained at this value
for 1 mIn. The switches are mounted as in normal use in a horizontal panel. with the operating
means prot;uding. and the force is apptied once.

After these tests. the switch shali stili comply with the requirements of clauses 9, 13, 15
and 20. Insulating linings. barriers and the like shali not have worked loose. tt shali stiff be
possible to remove and to replace detachable and other external parts such as cover plates
without these parts or their insulating linings being broken.

It shali stiff be possible to actuate the actuating member to provide the .appropriate
disconnection.
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In case of doubt. supplementary insulation or rainforced insulation Is sUbjacted to a dielectric
stl ength tast as spe cified in 15.3.

Damaga to tne fin ish , small donts which do not reduce creepeqe dieiencee or cteetenoe« below
tha valuas spacifiad in clause 20, and small chips which do not advarsely affact tha protactlon
against electric shock or moisture , are neglacted. Cracks not vis ible to the unaidad eya, and
surfaca cracks in fibra reinforced mouldings and tha like, are ignored. If a decorative cover is
backed by an inner cover, fracture of the decorative cover is neglacted if the inner covel
withstands tne test aft ar removet of tne decorative covel

18.3 COld-operated switches are submitted to an additional pull test as follows . The switch is
mounted as declared by the menutecturer, and 'the pull-cord is SUbjected to a force, applied
without j erks, first for 1 min in the normal direction . and then for 1 min in B direc tion 45 
maximum from the normal direction. The minimum values of the pUll force shall be as specified
in teble 19 or three times the values of the normal operating force if that is greator

Table 19 - Minimum values 01 puil lorce

Force
Rst~d current N

A Normal direction 45· trom norm.'
direct/em

Up to and Including 4 50 25

Ove r 4 100 50

After this test, the swnct: shalf show no damage to impair compliance with this standard

18.4 Swit ches supplied or intended to be fitted, with actuating members shall be tested as
follows .

First , a pull shall be applied for 1 mm 10 try to pull off tha actuating member

The pull to be applied is normally 15 N. but if the actuating membar is intended to be pulled in
normal use, the force is increased to 30 N.

Sacondly, a push of 30 N for 1 min is then applied to all actuating members .

During these tests , a movament of tha actuating member on the actuating means is ecceptable
provided this does not result in an incorrect indication of the switch position.

After both of these tests, the specimen shall show no damage to Impeir complience with ttns
standard

If a switch is inte nded to hava an actuating member but IS subm lttad for approval WIthout, then
a putt and a push of 30 N are app liad to the actua ting means.

Adhesivas, except of the satf-hardening type, ara not daemed to be adequate to prevant
loosening of tha actuating member.
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19 Screws, current-carrying parts and connections

19.1 General requ irements for electrical connections

Electrical connections shall be designed so that contact pressure is not transm itted through
insulating material other than ceram ic, pure mica or other material With characteristics no less
su itable. unless there is visual evidence of sufficient resiliency in the metallic parts to
compensate for any possible shr inkage or distortion of the insulating material.

a) The suitability of the material is considered in respect to the stability of the dimens ions
within the temperature range applicable to the switch.

b) This requirement is not appl icable to connections internal to a sWitch where the connection
is used for lamps for indicating purposes and where the current in this circuit is equal or
below 20mA.

Compliance is checked by inspection.

19.2 Screwed connections

19.2.1 Screwed connections, electrica l or other, shall Wi thstand the mechanical stresses
occurring in normal use.

19.2.2 Screws transmitting contact pressure shall be in engagement with a metal thread,
Such screws shall not be of metal which is soft or liable to creep. such as zinc or alumi nium.

19.2.3 Mechan ical conne ctions to be used during installa tion of sWitches may be made using
thread·fo rming tapping scr ews or thread-cu tting tapping screws, only if the Screws are supplied
tog ether with the piece in which they are intended to be inserted. In addition, thread-cutting
tapping screws intended to be used during installation shall be captive with the relevant part of
the switch,

19.2.4 Thre ad-forming (me tal sh eet) screws shall not be used for the connection of current
carrying parts, unless they clamp these parts direc tly in contact with each other and are
provided With a suitable mea ns of locking. Thre ad-cutting (sett-tapplnq) screws shall not be
used for lhe electrica l connection of current-carryinq paris, unless they generate a full metric
ISO thread or a thread of equivalent effectiveness. Such screws shall not, however, be used if
they are likely to be operated by the user or installer, unless the thread is formed by a swaging
action.

Provis ionally, 51, SA and Unified threads are deemed to be of equivalent effectiveness to a
metric ISO thread.

Compliance is checked by inspection end, for screws and nuts which are likely to be operafed
while the switches are being mounted.and connected. by the following test.

The screws or nuts are tightened and loosened

10 times for screws in engegement with a thread of inSUlating mater/at;

- 5 times.in all other cases.

Nuts concentric with the button or dolly are tightened and loosened five times. If either thread
is of insutating materiaf, the torque is 0,8 Nm. If the threads are of metat, the torque is 1,8 Nm.
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Screws in engagement with a thread of insulating material are completely removed and
reinserted each time, When testing terminal screws and nuts, conductors having the cross
sectional areas spacified in clause 11 are placed in the terminal The conductor is solid for
terminals not intended for the connection of supply cables or cords or if the nominal cross
sectional area does not exceed 6 mmt; In other cases. the conductor IS stranded.

For terminals for the connection of supply cables or cords, the conductor shall have the largest
cross-sectionet area specified

Screws and nuts are tightened and loosened by means of a suitable test screwdriver or
spanner, the torque applied when tIghtening being equal to that specitted in the eooropnote
column of table 20, If not otherwise specified.

Table 20 - Torque values

12 1 ::

IV 1- ~
0,2 -

0,3

0,4

0,5

0,6

0,8

--------,

35

4"

18 18

20 2,0

30 3D

i ~ : IIi

L
,:: I::______L~~___ ._.__ 100

8

10

12

15

Nominal diameter of thread Torque
mm Nm

Over Up to and including I /I 1/1
-

._-
- 1,7 0,1 - 02

1.7 22 0,15 - 0,3

22 2,8

I
0,2

I
- 0,4

2,8 3,0 0,25 - 05

3,0 3,2

I

0,3
I -

I
0.6

3,2 3,6 0,4

I - 08

36 4,1 0,7 12 12

I I I

I
4 1 4,7 I 08 12 18

, 7

I
63 I 08 I 1 , z o

53 6 - I , 8 25
I

,I 6

I ,~
L-.'~.__.L_

The conductor is moved each time the screw or nut IS loosened

Column I applies to screws without heads If the screw ~ ... hen tightened, does not protrude from
the hole, and to other screws wtucti cannot be tightened by means of a screwdriver with
a blade wider than the diameter of the screw

Column II applies to nuts of mantle termma/s v'l/th cap nuts whtch are tightened by mear)S
of a screwdriver

Cofumn !If applies to other screws which are tIghtened by means of e screwcnver

Column IV eppue« to screws and nuts, other than nuts of mantle termmets. wmcn are tightened
by means other than a screwottver

Column V eppltes to nuts of mantle termtnels wtucb are tightened by means other than
a screwdnver

Where a screw has a hexagonal head with a slot and the values m cotumns 11/ and IV are
different, the test IS made twice, first applying to the hexagonal head the torque specified in
column IV, and Ihen, on another set of specimens, appiymg the torque specified tn column III
by means of a screwdriver. If the values in columns III and IV are the same, only the test WIth
the screwdriver is made
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During the lesl, terminals shall nol work loose and there shall be no damage, such as breakage
of screws or damage 10 the heed slots, tnreeas, washers or stirrups, Ihal could Impair Ihe
further use of Ihe screwed connecllon.

For menlle lerminals , the specified nominal dlameler is that of the slotted slud.

The shape of Ihe blade of the test screwdriver musl suil Ihe head of the screw 10 be testea.
The screws and nuls shall nol be tighlened in jerks.

NOTE Screws or nuts which are likely to" be operated while the switches are being mounted and ecnnected Include
terminal screws ornuts, screws for fixingeevers , otc.

19.2.5 Swilches having screwed glands are submitted to the following test.

Screwed glands are fitted wilh a cylindrical metal rod having a diameler equal 10 tne nearesl
whole number below the inlernal diameier of Ihe packing, in millimeires. The giands are then
tighlened by means of a suilable spanner, Ihe lorque specified in lable 21 being applied to the
spanner for 1 min.

Table 21 - Torque values for screwed glands

DIameter of the test rod Torque
mm Nm

Ove, Up to and Met.' glands Glands of
Including Insulating

mlterla'

- 14 6.25 3,75

14 20 7,5 5,0

20 - 10,0 7,5

After the test, neither the glands nor the enclosure of the specimen shali show eny damage
within the meaning of Ihis slandard.

19.2.6 Correct introduction of the screws which are operated during mounting or connection
01 the switch into the screw holes or nuts shall be ensured.

The requirement of correct introduct ion Is met if introduction of the screw in a slanting manner
is prevented, for example, by guiding the screw by the part to be fixed, by a recess in the
female thread or by the use of a screw with the leading thread removecj.

Compliance is checked by inspecllon and by manualles/.

19.2.7 Screws which make a mechanical connection between diflerent parts of the switch
shall be locked against loosening if the connection carries current. Rivets used for current
carrying connections shall be secured against loosening if these connections are subject to
torsion in normal use.

Compliance is checked by inspection and by manual test.

Spring washers may provide satisfactory locking. For rivets. a non-circular. shank or an
. appropriate notch may be suffiCient.

Sealing compound which softens In heat provides satisfactory locking only ..for screw
connections not being subject totorslcn in normal.use.
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21.1.2 For parts which are in contact with or support current-carrying parts other than those
defined in 21.1.3:

- the ball-pressure test 2 of annex E followed by the glow-wire test of annex C carrIed out at
the 650 -c level.

21.1.3 For parts which are in contact with, maintain, or retain in position electrIcal con
nections including those parts which maintain an electrical connection under spring force, for
example a connection within the switch maintained in position by a spring in association with a
non-metallic part, the deterioration of which could cause overheating:

the ball-pressure test 2 of annex E followed by the glow-wire test of annex C carried out at
the declared level which shall be selected from the following.

Level 1 - the glow-wire test carried out at 650 ·C.

Level 2 - the glow-wire test carried out at 750 ·C.

Level 3 - the glow-wire test carried out at 850 ·C.
NOTE When selecting the declared level. consideratfon should be given to the requirements of the relevant
appliance or equipment standard Where an appliance standard gives no indication of the level. reference can be
made to lEe 60335·1 for gUidance;

21.1.4 For parts which are in contact with or support heat-sources (for example, heat sinks):

- the ball-pressure test 2 of annex E followed by the glow-wire test of annex C carried out at
the 650 ·c level.

21.1.5 For all other parts (except parts unlikely to be ignited or to propagate flames
originating from the switch, for which no test is required):

. - the glow-wire test of annex C carried out at the 650 ·c level.

22 Resistance to rusting

Ferrous parts, the rusting of which might impair safety, shall be adequately protected against
rusting.

Compliance is checked by the following test.

All grease is removed from the parts to be tested, by immersion in an appropriate cleaning
agent for 10 min. The parts are then immersed for 10 min In a 10 % solution of ammonium
chloride in water at a temperature of 25 'C ± 10 ·C.

Without drying. but after shaking off any drops, the parts are placed for 10 min in a box
containing air'saturated with moisture at a temperature of 25 ·c ± 10 ·C. After the parts have
been dried for 10 min in a heating cabinet at a temperature of 100 ·c ± 5 ·c, their surfaces
shall show no signs of rust.

Traces of rust on sharp edges and any yellowish film removable by rubbing are ignored. For
small helical springs and the like, and for inaccessible parts exposed to a6rasion, a layer of
grease may provide sufficient protection against rusting. Such parts are only subjected to the
test if there is doubt about the effectiveness of the grease film. and the test is then made
without previous removal 'ofthe grease.
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23 Abnormal operation and fault conditions for electronic switches

Switches shall be constructed so that the risk of fire, mechanical damage impairing safety or
protection against electric shock as a result of abnormal condrtion is prevented.

Compliance is checked by the following tests

- temperature under abnormal conditions according to 23.1,

protection against electric shock in case of abnormal condition. according to 23 2;

protection against short crrcurt according to 23 3,

- protection against falling of cooling according to 23 4

it IS acceptable to carfY out all tests on the same specimen provtded that. with the replacement
of an mcorporeteti fuse, the swucti is slill capable of operation according to Ihe specifieo
rallng!s) Olherwise new specimens shall be used

23.1 When switches are operated under abnormal condrnons, no part shall reach such a
temperature that there IS danger of fire to the surroundings of the switches

Compliance IS checked by subjecting the switches to a heating test under fault conditions, as
described m 23 1 1

During the lest. the temperature shall nol exceed the values given In tebles 13 end 14. second
column

23.1_1 Unless otherwise specittec, the tests are made on svntcnee While they are mounted,
connected and loaded as specified in 16 3 3

Each of the ebnorme: conditions indicated In 23 1 1 1 and 23 1 1 2 is applied In turn

NOTE Other faults may occur dUring the test. wtuch arc a crrect consequence

The abnormal conditions are applied in the order which IS the most convement for testing.

23.1.1.1 The follOWing abnormal condtttons shall be Simulated

short cncuus across creepage distances and clearances, other than those complying With
the recuirements. in clause 20 If Ihey are less than the values given In tables 22 to 24.

short circune across insulatmg coating consisting. for example, of lacquer or enamel

Such coatmgs are Ignored in assessing the creepage aistences and clearances

If enamel forms the insulation of a WIre, If IS constderec as contflbuting 1 mm to those
creepage distances and clearances;

NOTE 1 A test for enamelled insulation is unde-rccnsrcetancn

NOTE'2 The term "coatmq" does not apply to encapsulanon ("potting")
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- short circuit or interruption of semiconductor devices;

- short circuit or interruption of capacitors or resistors which do not comply with the
requirements of 24.2 or 24.3;

- short ctrcuii of the terminals on the load side of cord switches and independently mounted
switches.

Cumulative stress as a result of sequential testing shall be avoided: it will therefore be
necessary to use additional specimens. The number of additional specimens should, however,
be kept to a minimum by an evaluation of the reteven: ctrcun«:

The abnormal conditions are applied one at a time and damages shall be repaired before
applying the next abnormal condition.

If an abnormal condition simulated during the test lnttuences other ebnormet-ccnattione, all
these abnormal conditions are applied simultaneously,

If the temperature of the switch is limited by the operation of automatic protective devices
(including fuses). the temperature is measured 2 min after the operation of the device.

If no temperature' limiting device operates, the temperature of switches for continuous duty.
duty type 51, is measured after steady state has been reached, or after 4 h. whichever is the
shorter time.

For switches for short-time duty. duty type 52, the temperature is measured 2 min after the
operation of the, switch.

For switches for intermittent periodic duty. duty type 53, the temperature is measured affer
sieady state has been reached. or after 4 h. whichever is the shorter time.

If the temperature is limited by a fuse. the following additional test is carried out;

- the fuse' is short-clrculted and the current under the relevant fault conditions is measured:

- the switch is then switched on for a duration corresponding to the maximum fusing time of
the type of fuse as specified by IEC 60127. corresponding to the current measured above.
The temperature is measured 2 min after the end of the period.

23.1.1.2 Switches designed to be incorporated or integrated in an appliance shall be tested
both as:

- switches without automatic protective devices according to 23.1.1.2.1;

- switches with automatic protective devices according to 23.1.1.2.2.

Electronic cord switches and electronic independently mounted.switches

without incorporated temperature-limiting devices or without incorporated fuses are tested
according to 23.1.1.2.1;

- protected by automatic protective devices (incliJding other fuses than fuses according to
IEC 60127) are tested according to 23.1.1.2.2;

protected by incorporated fuses complying with IEC 60127 are tested according. to
23.1.1.2.3;

protected both by incorporated fuses and by automatic protective devices are tested
according to 23.1.1.2.4.

The switch is left in the most unfavourable ·ON" position.
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23.1.1.2.1 Switches for continuous duty. duty type S1. are loaded for 1 h with the conventionat
fusing current for the fuse which In the Installation will protecl the switch.

For svntches for short-time duty. duty type S2. the temperature Is measured 2 min after the
operation of the swttct:

For swucbes for mtermlttent penodtc duty duty type S3. the temperature IS measured after
steady state has been reached. or after 4 h, whichever IS the shorter time.

The conventIOnal fUSing currents to be used for these tests are specified in table 26.

Table 26 - Conventional fusing current versus rated current

aled current Conventional
fUSing current!'

A A
-

and Inciudmg 16 I 26

<Jnd Includmg 16 26
-- - --
r In 'lnll InrllJdmg 1? 51- . - - -- -- --_.- -
p to and lnCIUCMg 6J 1U1

-
11 The values spccttreo cnqmate from :EC 60269 1

23.1.1.2.2 sw.tcnes for contmuous duly duty t}pe S1 are loaded In such a way that the
current through the swttct: measures 0 95 times the current with wtuct: the protectmg device
reteosos after 1 h

For switcnes for short-time duty, dUly Iy'pe S2. the temperature IS measured 2 min after the
ooereuori of the svntct:

For SWitches for tntermttient oenooic duty, duty type 53 the temperature IS measured after
steady state has been reached, or after 4 h, wtuctievet IS the shorter time

23.1.1.23 The fuses are replaced by ImAs of negIJglble Impedance and shall be loaded m
such a manner that the currenl Ihrough the Imks shall be 2.1 times the raled current of Ihe
fuse

For svmcties for contmuous duty, duty type 51. the temperature IS measured after steady state
nee been reecnea or after 30 min, wtuzhever rs the snorter time

For swftches for ebort-time duty, dUly type S2, the ternpereiure Is measured 2 min after the
operetion of the swttcn.

For swttcties for intermittent periodic duly, dUly Iype S3, Ihe temperalure is measured after
sleady slale has been reached. or after 4 h, whichever is the shorter time

23.1.1.2.4 The electronic cord svatches and etectronic mdependenlly mounled swilches are
loaded either as described In 23 1.1.2.3 with incorporated fuse or as described In 23 1 1 22
wilh anolher automatic protective device. choosing the tesl requmng the lowest load
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23.2 Protection against electric shock Is required, even though a switch is being used or has
been used during fault conditions.

Compliance is checked by carrying out the tests described in 23.1.

Having been sUbjected to the test. the switch shall comply with the requirements of clause 9.

23.3 Electronic cord switches and electronic independently mounted switches shall, Without
endangering their surroundings, withstand the short circuits they may be subjected to.

Compliance is checked by the folloWing test.

The switch is tested in a substantially non-inductive circuit in series with a load impedance and
a device for limiting the let-through 12t.

The prospective short circuit of the supply shall be 1500 A r.m.s. at a voltage equal to the
rated voltage of the switch under test.

The prospective let-through 12t value shalt be 15000 A2s.

NOTE 1 The prospective current is a current that would flow in the circuit if the switch, the limitation device and
the load impedance are replaced by links of negligible impedance without any other change in the circutt.

NOTE 2 The prospective 12t vallie is a value that would be let through by the limitation device if the switch and the
load impedance are replaced by links of negligible impedance. The I2t value may be limited by using an open wire
fuse. an ignitron or other suitable devices.

NOTE 3 The 12t value of 15 000 A2s corresponds to an unfavourable let-through J2tvalue of 16 A miniature circuit
breakers measured at 1 500 A prospective short-clrcult current.

The diagram of the circuit in which the switch is tested is shown in figure 17.
•

The impedance 2, (shott-circuit impedance) shall be adjustable to satisfy the specified
prospeclive shott-circult current.

The impedance 22 (load impedance) shall be so adjusted that the switch is loaded with its
minimum load or with approximately 10 % of the rated load. whichever is the higher.

NOTE. 4 A toad ls necessaryfor the switch to be in the on-state.

The circuit is calibrated with the following tolerances: current +5 %/0 %. voltage +10 %/0 %.
frequency +5 %/0 %, J2t value ±to %.

The incorporated fuse, if any. tecommended by the manufacturer. is insetted into the switch
which is loaded. The variable conirot, if any, is set at the position of maximum output with any
by-pass in open position.

The short circuit is caused six times by the auxiliary switch A without any synchronizing with
respect (0 the voltage wave.

NOTE 5 Six tests are made in view of tho need to avoidthe complication on point-an-wave timing.

NOTE 6 Experience shows that at least one of these testswill result in near maximum total J2t.

NOTE 7 Attention Is drawn to the fact that solenoid operated pneumatic means may result in an unintentional
synchronization.

During the test. emission of flames or burning parlicles shall not occur.
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Enclosed switches are wrapped in tissue paper.

No traces or burn-through shall occur.

NOTE 8 Wrapping tissue as specltled in 6.86 of ISO 4046: a soft and strong, lightweight wrapping paper of a
grammage generally between 12 91m2 and 30 g/m 2

• It IS primarily intended for protective packaging of delicate
articles and for gift wrapping.

Unenclosed parts of a partially enclosed switch are tested with dry absorbent surgical cotton
placed at a distance of 6 mm - 10 mm from the surface.

Ignition of the cotton shall not occur.

After Ihe tast, accessible metal parts shall not be live

/I is not necessary for the samples to remain in operating condition. However, the contacts of
any mcorporated automatic protoctive device shall not be welded, unless the switch is
obviously useless

23.4 Protection against fire in case of failure of cooling

For swirches with declared rnermal current tntended to be used with forced cooling. the switch
is mounted and connected as specified in 16.3 2, but without forced cooling dunng the test

The switch is loaded with the rated current which IS continued until steady state IS achieved or
the switch disconnects the load circuit

During the test, emission of flames or burning particles shall not occur

If it is declared by the manufacturer that the swnch Will open during this test condition, this
tunction is verified.

24 Components

Components which, If they fall, may cause nsk of electric shock or file (for example, SELV
transformers, protective impedances, fuses, capacitors which may cause a shock hazard, and
capacitors for electromagnetic mterference suppression) shall comply either with the
requirements of this standard or with the relevant IEC component standard as far as they
reasonably apply

If components are marKed with their operatmg characteristics, the conditions under which they
are used in the electronic switch shall be in accordance with these markings, unless a specific
exception IS made rn this standard

The testing of components ...vtuch have to comply with other standards is, in general, carried out
separately, accordmg 10 the relevant standard as follows.

If the component is marked and used in accordance with its marking, the number of samples IS

that required by the relevant standard.

Where no IEC standard exists or when the component has not been tested In accordance with
a relevant lEG standard, or is used not in accordance with Its specified ratings, the component
is tested under the conditions occurrmg in the etectrontc swtich

105

 



(SREC 61058-1 : 2000

Components Incorporated In the electronic switch are subjected to all the tests of this standard
as a component of the electronic switch.

NOTE cemeuanee with the lEe standard for the relevant component does not necessarily ensure compliance with
the requirements of this standard.

24.1 Protective devices

Protective devices shall be In accordance with the relevant IEC pUblications andlor the
additional requirements specified in the following subclauses:

24.1.1 fuses;

24.1.2 cut-outs;

24.1.3 protective devices which only decrease the current;

24.1.4 fusing resistors.

24.1.1 Fuses

Fuses, if any, shall comply with IEC 60127-2 or IEC 60269-3-1 and have a rated breaking
capacity of at least 1 500 A unless any fault current through the fuse is limited to the breaking
capacity of the fuse.

24.1.2 Cut-outs

Cut-outs shall have adequate making and breaking capacity, be selected for the appropriate
number of operations and be in compliance with the requirements and test specifications in the
following subclauses:

24.1.2.1 non-resettable cut-outs;

24.1.2.2 resellable, non-self-resetting cut-outs;

24.1.2.3 self-reselling cut-outs.

Compliance is checked by subjecting three specimens to the tests according to the following'
general test specification and the additional tests specified for the relevant type.

If the cut-out In the electronic switch Is sUbjected to a reference.tempereture outside the range
O'·C to 35 ·C or 55 ·C (according to 7.1.3.4.2 or 7.1.3.2 and 7.1.3.3). the semples ere tested at
this reference temperature.

During the test, the other conditions shall be similar to those occurring in the electronic switch.

During the test. no sustained arcing shall occur.

After the test. the specimens shall show no damage impairing their further use or the safety of
the electronic switch.

The switching frequency of the cut-out may be increased above the normal switching.frequency
inherent to the electronic switch. provided that no greater risk of failure of the cut-out is
induced.

If it is not possible to test the cut-out separately. it will be necessary to submit additional
specimens of the electronic switch in which the cut-out is used.
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24.1.2.1 Non-resetlable cut-outs

Non-reseltable cut-outs shall be thermal links in accordance with IEC 60691 or bi-metallic
single operation devices (SOD) according to IEC 60730-2-9

Compliance IS checked by the tests according to 24.1.2

After the test. the supply shall be cut out and the temperature shall neither exceed the
maximum temperatures specified by the manufacturer or the values In table 13 for abnormal
conditions

24.1.2.2 Resettable, non-self-resetting cut-outs

Resettable, non-self-resetting cut-outs shall be In accordance with IEC 60730·1 and
appropnate parts 2

Compliance IS checked by the tests according to 24 1 2 and the follOWing additIOnal tests

Reseiieble, non-self-resetting cut-outs In the load ctrcuit of the etectromc swttcb are tested at
1,1 times the rated voltage of the electronic switch and With loads as specitteo belov:

The cut-outs are reset after each operenon and thus caused to operate 10 ttmes successively

Cut-outs in electronic SWitches for incandescent lamps are tested In a non-tnducttve cucutt
and are loaded With the conventional fUSing current of the protecting fuse;

Cut-outs 10 electronic SWItches for speed control circuits are SUbjected to two senes or 10
operations

• In the first series, the cut-out under test closes a circuit through which a current or 9 In
(cos If> = 0.8 ± 0.05) passes, this current berng rnterrupted by means of an aUXiliary
SWitch 50 ms to 100 ms after each closure

• In the second series. the circuit through wtucb a current of 6 In (cos to = 0.6 ± 0,05)
passes is closed by an aUXilIary switch and opened by the cut-out under test

Cut-outs for other types of load ara tested wrlh the opening and closrng current declared by
the menutecturet

NOTE 1 The values 6 Tn and 9 In are otovraicnal

NOtE 2 ·/ n• is the rated current of the electronic SWitch. If the electronic switch has a rated load instead of a rated
current, 'n is calculated under the assumpncn that cos M of the motor load IS 0 6

24.1.2.3 Self·resetting cut-outs

Self·resettlng cut-outs shall be in comphance With IEC 60730

Complianca is checked by the tests sccordmi; to 24.1 2 and the follOWing additional tests,

Self·resetting cut-outs in tha ioad circuit of the electronic switch are tested at 1,1 times the
rated voltage of tho olectronic SWItch and wrlh loads as specified below,

cut·outs in electronic switches for incandescent lamps are operated automatically for 200
cycles in a non-inductive circuit and are loaded with the relevant conventional fusmg
current of the protecting fuse,

NOTE cut-outs in electronic switches for other types of load are tested as declared by the manufacturer
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24.1.3 Protective devices whIch only decrease the current (for example PTC resistors)

Protective devices which only decrease the current shall be of a thermistor type according to
annex J in IEC 60730-1 or PTC-S thermistors according to IEC 60738-1,

Compliance Is checked by Ihe lests according 1024.1.2 and the fof/owlng addilionallesls.

For PTC-S thermistors. the power dissipalion of which exceeds 15 W for Ihe raled zero-power
resislance at an ambient temperature of 25 ·C. the encapsulation or IUblng shalf comply with
the flammability calegory FVl or better according 10 IEC 60707.

Compliance with Ihe flammabilily criteria is checked according II> IEC 60707.

24.1.4 Fusing resistors

Fusing resistors shall have adequate breaking capacity and shall not cause emission of flames
or burning particles during rupture under fault conditions.

In case of doubt, the test is repealed on a new' sample ottbe same resistor. If again the
resistor interrupts in the same way it is accepted as a fusing resistor for protection against
the relevant fault condition.

24.2 Capacitors

Capacitors

- which may cause a shock or tire hazard and capacitors for electromagnetic interference.

- the short-circuiting or disconnection of which would cause an infringement of the require-
ments under fault conditions with regard to shock or fire nazard.

_ the short-circuiting of which would cause a' current >0,.5 A through the terminals of the
capacitor

shall comply with the requirements of IEC 60384-14 and shall be In accordance with table 27.

The duration of the damp-heat, steady-state test as specified in 4.12 of IEC 60384-14, shall be
21 days.

When determining Ihe current. fuses are 10 be considered shorl-circuiled. For other protective
devices. the resistive element is to be replaced by an equiveten: impedance.
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Table 27 - Requirements fer capacitors
-

Types of capacitors
(according to lEe 60384·14)

Applrcanon

I
125 V e u; S 250 V

of capacitors
WithoutUn~125V With overcurrent

overcurrent protectionn
prctectionn

--f----
live conductor (L or N) and earth (PE) Y4 Y2 Y2

-
hve conductors (L and N or L1 and L2)

ut unpcoance in eenes X2 X1 X2
rmpeoance In senes which, by short-
g of the cacacrtct. limits the current to a

05 A and r"ghcr X3 X2 X3

Between

Between

- With
c.rcu.tm
value

- wltha

I
I
IL _

• 01

b.below 0 5 A L. r~~u~~~~~~t
1~ Fusing (131;1$10' (bu-tt-in or external)

._--'--- ------
24.3 Resistors

ResIstors, the short-crr curtmq or Interrupting of which would, 10 case of a defect, cause an
Infnngement of the requirements With regard to the protection against fire and electric shock,
shall have an adequately constant value under overload condrtrons prevailing In the electronic
SWItch

25 EMC requirements

SWitches for appliances shall fulfil the requirements for irnrnuruty and errussron when used m
accordance v,llth the manufacturer's specmcanon

ElectroniC switches Intended to be built In or Incorporated In an appliance shall comply WIth the
requtremcnts for irnrnuruty and ermssion of the end product

Com pitanee IS checked WIth the etectroruc switch Incorporated or mtegrated In the eppttence

NOTE Electro rue SWItches mtended 10 be butlt In or Incorporated in an appliance are only tested If requested by
the manufacturer

Electroruc cord SWitches and Independently mounted SWitches shall fulfil the requuements for
Immtmit)' and emission wren used In accordance With the manufacturer's dectarauon

Complrance rs checked by 25 1 and 252 wrth the etectrontc cord SWitch or mdependently
mounted switch tested as a separate device or together with the relevant appliance
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25.1 Immunity

Mechanical switches within the scope of this standard are not affected by electrqmagnetic
disturbances.rand, therefore, no immunity tests are necessary. •

Electronic switches shall be designed so that the switch state (on or off) aridlor setting value is
protected against electromagnetic interference. •

For the following tests the electronic switch is mounted as in normal use and is loaded as
specified in clause 17 so that at the rated voltage the rated load will be obtained.

Each electronic switch is tested. if applicable. In the following states:

a) in the ON state. highest setting;

b) in the ON state. lowest selting;

c) in the OFF state, highest selting;

d) in the OFF state. lowest setting.

25.1.1 Voltage dips and short interruptions

The electronic switch shall be tested with the test equipment specified in lEG 61000-4-11 as
specified in 25,1 in accordance with tabie 28 with a sequence of three dips/interruptions with
intervals of 10 s minimum (between each test event).

Abrupt changes in supply voltage shall occur at zero crossings. The output'impedance of the
test voltage generator shall be low. even during the trensiiion.

The change between the test voltage UT and the changed voltage is ebrupt,

NOTE 100 % Ur is equal to the rated voltage.

A test level of a% corresponds to a total supply voltage interruption.

Table 28 - Test levels and duration for voltage dips and short Interruptions

Test level VoJtag-e diplinterruptions Duration number of cycles
at rated frequency

% UT %Ur Cycles

a 100 10

40 60 10

70 30 10
-

During the test. the electronic switch state and/or setting may alter.

Occasional flickering of luminaires and irregular running of motors during the test are
neglected.

•
After the test. the electronic switch shall be in the original state and the setting shall be
unchanged.
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25.1.2 Withstand to 1,2/50 wave impulses

NOTE If the electronic switch is intended to be used with different kinds of load, the most severo load(s) should be
chosen for these tests

The tests are carried out according to lEG 61000-4-5 with an open-circuit test voltage of 1 kV
(level 2).

DUring the teste, the switch state and/or setting shaff not alter.

Occasional flickering of luminaires and trrequle: tunntnq of motors during the test are
neglected.

After the tests the electromc svatct: shall be In the onginal state and the setting shall be
unchanged.

25.1.3 Eiectricai fast transient test

The electronic switch shall be subjected to rspetrtrve fast transients (bursts) on supply and
control terrrunals/terrnmetions

The test is camed out accordmg to lEG 61000-4-4 with the following specification

The level of the repetitive fast trenstents conslstmg of bursts coupled tnto supply and control
termmets/terrruneuons of the electromc switct: IS tn accordance with table 29

Table 29 - Fast transient bursts

Open circuit output test voltage :t.10 %

Supply terminalsfterminatlons

1 kV (level 2)

Both potenues of the test voltage are mandatory

The duretion of the test shall be not less than 1 min

During the test, the electromc swnct: state and/or setting may alter

Occasional flickering of luminaires and megular rurimnq of motors during the test are
neglected.

After the test, the switch shall remain In Its original state

NOTE If any change of the setting occurs, it should be possible to restore the sottlng by operancn of the
control(s)

25.1.4 Electrostatic discharge test

The electronic switch mounted as in normal use shall withstand electrostatic contact and all
discharges.

The test is carried out according to lEG 61000-4-2 by applying one positive and one negative
discharge, of both types (airlcontact), if necessary, to each of the 10 preselected point,
designated by the manufacturer.
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The following levels apply:

test voltage of contact discharge: 4 kV;

test voltage of air discharge: 8 kV.

. Durinq the test, the switch state and/or setting may alter.

Occasional flickering of luminaires and irregular running of motors dUring the test are neglected.

After the test, the electronic switch shall remain iri its original stale.

NOTE 1 If any change of the setting occurs, it should be possible to restore the setting by operation of the
control(5).

NOTE 2 Certain electronic switches(for example, passive infrared switches - ·PIR switehes") with adjustable time
delaydevicesshouldbe adjustedin such a way that the delay time is higherthan the testingtime.

NOTE 3 Measured values within the test limits are acceptable for the results until the situation on uncertainty
measurements has been clarlfied. . •

25.1.5 Radiated electromagnetic field test

The electronic switch sUbjected to electromagnetic fields such as those generated by portable
radio transceivers or any other device that will generate continuous wave radieted electro
magnetic energy shall be tested as follows.

The test is carried out according to IEC 61000-4-3, applying a field strength of 3 VIm.

NOTE It is underconsideration to replace the testsaccording to lEe 61000·4·3 bytests according to lEe 61000-4.6.

After the .Ies/, the electronic switch shall be in the originat state and'the- setting shall be
unchanged.

During the test, the electronic switch state and/or- setling may alter; other clfanges are not
acc~ptable.

Occasionat flicRering of luminaires and irregular running of motors during the test are
neglected.

25.2 Emission

For mechanical switching devices within the scope of this standard electromagnetic
disturbances may only be generated during switching operations. Since this is not continuous,'
no emission tests are necessary.

25.2.1 Low-frequency emission

Electronic switches intended to be connected to the public low-voltage supply systems shall be
so designed that they do not cause excessive disturbances in this network.

Compliance is checked by carrying out tests according to IEC 61000-3-2 and IEC 61000-3-3 or
IEC 61000-3-5.

ReqUirements are deemed to be met if the electronic switch complies with the criterias
specified in these standards, except that for harmonics of order 11, an overview of the
spectrum is taken. •
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If this overview shows an envelope of tho spectrum with a monotone! decrease accordmg
to the increasing order of harmonics, measurements can be restricted to harmonics up to
order 11,

25,2,2 Radio-frequency emission

Electrornc switches shall be so destgned that they do not cause excessive radio Interference

Compliance tests are under considaration.

113

 



ISIIEC 61058-1 : 2000

1a - Terminals without pressure plates

Partof accessory with
cavity forterminal

1b - Examples of pillar terminals

D conductor space (not specified)
g distance between clamping screw and end-stop (not specified)

Figure 1 - Examples of pillar terminals
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2a - Screw terminals

2b - Stud terminals

C
\

\ /OPtlonal
<,11, /'J.

"" I"

A

c

fh.l:d can
«asner 0' cl:ltnrJing plate
ilnl;-spleild de-tee

o conductor space met specIfied)

F cruet

Figure 2 _ Examples of screw terminals and stud terminals
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A

A saddle
B cable lug or bar
C stud
D conductor space (not specified)

Figure 3 - Examples of saddle terminals

A locking means
B cable lug or bar
E fixed part
F stud

A

B

E

Figure 4 - Examples of lug terminals
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A
A

A fh:cd part

D conductor space (not specified)

Tl1e bottom of the conductor space shall be slightly rounded In order to obtai" a reliable connection.

Figure 5 - Examples of mantle terminals
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A

Figure 6a - ScrewJess terminal wHh indirect pressure clamping
means and loosening with an actuating element

c

o

A

B

Figure 6b .... Screwless terminal with direct pressure clamping
means and rccsenrnn with a tool

c

B

H t
Figure 6e - Screwless terminal with direct pressure clamping

means and loosening with an actuating element

A conductor
B current-carrying part

C clamping spring

o conductor opening

E tool opening

F
G

i-I
I

tool (screwdriver)

pressure-spring

actuating element
part of tho switch

Figure 6 - Examples of screw less terminals
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_--x
-)

J
3)

View X

Ormenstcns of tabs5)

Dimensions In mithmetrec

A " I " I o
, , F G ii'--,---'

I I
Nominal

IMan- IM3n- IM,,-~ IM,,- (OpbonalJ (Opbonalj IMan. lMln. IOptlonal}

size
datory) datory) datory) datoryl datoryl datory) Diameter

+(),lJ.4 +0,1
M" Min ...{),03 -0,1 Ma~ M" Mm Min M"

2,8 ~ 0,5 0,7 7,0 0,5 2,8 2,5 1,5 1,2 1,8 0,6

2,8 x 0,8 0,7 7,0 ! 0,8 2,8 I 2,5 1,5 1,2 1,8 0,6

4,8 x 0,5 n 1,2 6.2 0,5 4,7

I

4.2 1,6 1,2 3,0
I i.O

4,8 x 0,8 1 2 6,2 0,8 4,7 4,2 1 6 1 2
3'OljO

6,3' 0,8 1,3 7,8 0,8 6,3 5,7 2,0 1,2 4.0 1,3

9,5>< 1,2 1,3 12,0 1,2 9,5 6,5 2,0 1,2 6,2 1,8
--

" Nommal srao 4,8 x 0.5 IS not roccmn-endeo for new design

" Olmenerons "8 3 " and "H j " not specified

3, View "X" shows examples a) to c) of ortferent possible methods of trxat.on

" The end of the tab IS shaped 10 tecurtate the acpucettcn of the temate connector

" Tabs manufactured according to the drmensrons of figure 7 Will be compatible with female connectors Imanufactured according to lEe 60760. For push-on and pull-off forces. refer to annex H !

Figure 7 - Tabs of flat quick-connect terminations
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Oimenslons of female connectors

Dimensions In minimetres

Connector for 8, L, L,
tab size Max. Max. Max.

2,8 x D,S 3,8 2,3 D,S

2,8 x O,B 3.8 2,3 D,S

4,8 x 0,5 1) 6,0 2,9 D,S

4,8 x 0,8 6,0 2,9 D,S

6,3x 0,8 7,8 3,5 D,S
9,5 x 1,2 11,1 4,0 D,S

1) Nominal sIze 4,8 x 0,5 is not recommended
for new design.

Figure 8 - Female (Iesl) canneclar of f1alqulck-cannecllermlnallan
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r-- ,
I

I
R,

I
I

E ~ I R,
J

R,
c

I
I
I

L __ J

S

R2a< R1 X 1,4141 (X-1)

where E is tho rated voltage and I is the rated resistive current Or the rated current
of the lamp;

where X is 1M ratio between the peak surge current and the rated resistive current, or
the ratio of the peak inrush current of the cold lamp and the rated CWffen! of the lamp,

It J '" (BOO/X) X R1

ex R2 It:" 2 500 JlS

o silicon rccHfier·brldge

S specimen

The circuit clemenfs and the source impedance are chosen so as 10 ensure a 10 % accuracy of the surge current
lhe peak inrush current of the cold lamp, the rated resistive current. or Ihe rated current of Ihe temp.

Figure 9a - Circuit for capacitive load test and simulated
tungsten filament lamp load test for a.c, circuits

c

s

-, ,
I 1I

, , R]
I

I ,
I II I I

I ,
I- E I : , R, R3 ;::;:;,, , I

I I I
; I I, I I

J ' '..J..._ '
--!--

where E is the rated voltage and ( is the rated resistive current Or the rated current
of the lamp;

where X is the retlc between the peak surgo current and tho rated resistive current, or
the ratrc of the peak inrush current of the cold lamp and the rated current 01 the lamp,

R3 = (800/X) x R,

C;..; R'1 = 2 500 us
S specimen

The clrcul! elements and the source lmpedance are chosen so as to ensure a 10 % accuracy of tho surge current,
the peak Inrush current of the cold lamp. the rated resistive current, or the rated current of tho lamp

F!gur~ 9b - Circuit for capacitive load test and slmutated lamp load test for d.c, circuits
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t
s

100

50

0

-50

-100

List of values

R,,250

R2' 3.93 0

R3' 2 000 0

C '636~F

'00

Peakvalue

Rated current (r.m.s.)
•

150

200
t(rns) ----.-

Figure 10 - Values of the capacitive load test circuit for test
of switches rated 10/100 A 250 V-
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I ,
I I I

I !\0..____ _ QljQl:

[./) - - -------_.- ._--~
I
I 175 I
[-00-----_. - -------------j

A mterchanpoub!e steel plate with a thickness of 1,5 rem

B aluminium plate wrth a thickness of 8 111m

C sheet of plywood with a ttuckness of 8 mm

o mcunnnq-support of steel with a mass of 10 kg ±. 1 I(g

E cut-out In the steel plate for the specimen

Dsmenssons In mll/Jmetres

Figure 11 - Mounting device for the Impact test
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Spherical

Figure 12 - Ball pressure apparatus

~
I

(')

"

4
1--20 15 _ ~,.

~a
ad

1
I-I-

-e-

"o ~11 __ -
\-- - --

'" ~N

i a

Dimensions in mill/metres

Figure 13 - Test pin
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Load

Electric
leases

Temperature I
I

U
I

....1. _

N Operation at constant load

em3~ Maximum temperature attaine-d

I

----1[0",.
I
I
I

I

_ w " ' __.._

TIme

Figure 14 - Continuous duty - Duly type 51 (see 7 1 16.1)
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Load

I I
Electric
losses

f--J'-"-.L..1..------j

Temperature

N

Time

N Operation at constant load

Gmax Maximum temperature attained

Figure 15 - Short-tlme duty- Duty type S2 (see 7.1.16.2)
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C~:""~:IN R

I I ~-,

load

Efectnc
losses

L---
'remoerature I V

.1 ..

N Operation at constant load

R At rest and dc-enerqlzco

ema~ Maximum temperature attained

Figure 16 -Intermittent periodic duty- Duty-type 53 (see 7116 3)

z,
- -~-r~ -

L
~-- - 1 r

.. r----r
1 _

""----~-----------_._" -

A Auxiliary switch for causing the shortcircuit

L Limiting device for the let-through 12t

S Specimen

Z, Impedancefor adjusting the prospective short-circuit current (non-inductive)

22 Impedance for adjusting the load (non. inductive)

- ..- ---

Figure 17 - Diagram lor short-circuit test
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A Auxiliary switch to set switch load

R . Resistive load to attain current

S Test specimen

Figure 18 - DIagram for heating lest

I
!

J

~-J~ [-4~I; .:
~

'IIr---- z, I Z
__--<l~-.__-. ._- /~--~...l_--,

- - 1

C~--~---------

A Auxiliary switch to set switch load

A1 Auxiliary swilch to attain "break" current

5 Test specimen

21 Resistive load to attain "break" current

Z2 load for "make" current

The "make" test load is set by closing the auxiliary switches A and A, and adjusting Z2-

The "break" test load is set by closing the auxiliary switch A and adjusting 2, with the auxiliary switch A, cpen
circuited.

Throughout the electrical endurance test, the auxiliary switch A is open-circuited.

A1 is initially closed and is open-circuited time-delayed after the test specimen closes, to reduce the -make- test
load to the break load. After the test, the specimen S switches off. and the auxiliary switch A1 is closed before the
next operation of the test specimen.

For the test of electrical contacts, the delay time shall be 50 ms to 100 me. For the test of olectronic switches.
where the phase angle of the switched load voltage varies with the movement of the actuating member. the delay
lime Is chosen In such a way that, depending on the operating speed of the actuating mechanism of the test
equipment, A1 is open-circuited at maximum phase angle.

NOTE Some simulated loads, for example 12(2} A. will require auxiliary additional switches in order to set the
correct break load.

Figure 19 - DIagram for endurance test
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Annex A
(normative)

Measurement of clearances and creepage distances

The width X specified !n examples 1 to 11 apply to ail examples as a function of the pollution
degree as follows.

Width X

Pollution degree

1

2

3

Minimum values

0,25 mm

1,0 mm

1,5 mm

If the associated clearance IS less than 3 mm, the -rurumurn width X may be reduced to one
third of this clearance

The methods of measunnp creepaqe distances and clearances ale indicated in the fo:lowlng
examples 1 to 11. These cases do not drtferent.ate between gaps and grooves or between
types of insulation

The follow:ng assumptions are made'

any recess IS assumed to be brlrlged wrth an Insulating link having a length equal to the
specified width X and being placed In the most unfavourable position (see example 3),

- where the distance across a groove IS equal to or ~arger than the specified width X, the
creepage distance IS measured along the contours of the groove (see example 2):

- creepage distances and clearances measured between parts which can assume dtfferent
positrons In relation to each other, are measured when these parts are In their most
unfavourable position

Explanation for examples 1 to 11

clearance

creepage distance
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Example 1

Condition: Path under consideration includes a-parallel- or converging-sided groove of any
depth with a width less than "X' mm.

Rule: Creepage distance and clearance are measured directly across the groove as
shown.

axmm

Example 2

Condition: Path under consideration includes a parallel-sided groove of any depth and with a
width equal to or more than "X' mm.

RUle: Clearance is the "line-of-sight" distance. Creepage path follows the contour of the
groove.

Example 3

Condition: Path under consideration includes a V-shaped groove with a width greaier than
"X'mm.

Rule: Clearance is the "Iine-of-sight" distance. Creepage path follows the contour of the
groove but "short-circuits" the bottom of the groove by an "X' mm link.

130

 



IS/lEe 61058-1 : 2000

Example 4

Condition. Path under consideration includes a rib.

Rule: Clearance is the shortest direct air path over the top of the rib Creepage path
follows the contour of the rib.

<Xmm <Xmm

Example 5

Condition: Path under consideration includes an uncemented joint with grooves less than
"X' mm wide on each side

Ruie: Creepage and ciearance path IS the "line-of-sight" distance shown.

e Xmm axmm

Example 6

Condition' Path under consideration includes an uncemented Joint with grooves equal to or
more than "X' mm wide on each side.

Rule: Clearance is the "Irne-of-sight" distance. Creepage path follows the contour of the
grooves.
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Example 7

Condition: Path under consideration includes an. uncemented joint with a groove on one side
less than "X' mm wide and the groove on the other side equal to or more than
"X'mm wide.

Rule: Clearance and creepage paths are as shown.

Example 8

Condition: Creepage distance through an uncemented joint is less than creepage distance
over a barrier.

Rule: Clearance is the shortest direct air path over the top of the barrier.

;;:Xmm

Example 9

Gap between head of screw and wall of recess wide enough to be taken into account.
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Example 10

Gap nel\··/t:H:::1 head of ncre'...., and wall of recess too narrow to be taken mto account.

Measurement of creepage ois tance is from screw to wall v.t"wn the distance IS equal to "X' mr

Example 11

C Ilcattnq part

Clearance 1$ the d.stance d 1 "" d 2

Creepage orstancc is <I1s(> d. -l d.>
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Diagram for the dimensioning of clearances and creepage distances

Annex B
(informative)

Clearance Clearance
distance

Ie
mo
en...
5l
q>...
N
o
o
o

~ Rated impulse
withstand voltage---.._------_.~-_.

Table K.1

Measured or
controlled

overvoltage

Rated voltage
or

rated insulation
voltage

Working
voltage

Minimum ~j Pollution

1--·;~:;:1····--·- ···_·__ ·~;;;;':_-·_··-H-:::~;:;~;;·--H-~~~~;~:~:~:'clearance degree
M __••••____~ _ •••••___._. __• __••_ ••• _ ....~... _ ••••__ • __

Table 22 7.1.6

NOTE Includes all circuits significantly affected by external transient overvoltages.
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Annex 0
(normative)

Proof tracking test

The proof tracking test (PTI) is carried out in accordance with tE.C 60112.

For the pu.rpose of this standard. the following applies:

a) In clause 3. test specimen. the last sentence of the first paragraph does,not apply.

Moreover. notes 2 and.3 also apply to the proof tracking test of 6.3.

NOTE If the surface 15 mm ~ 15 mm cannot be obtained. because of the small dimensions of the switches,
specialspecimens made with the same manufacturing procedure may be used••

b) The test solUtion "A" described in 5.4 shall be used.

cJ If the test is carried out with electrodes of materials other than platinum. this shall be
reported.

d) The tolerance on the interval between drops shall be ±1 s.

e) In clause 6. procedure. the voltage referred to in 6.1 is set to the vetue as determined from
20,2 of this standard d9p9nd9nt on the metetie! group takM from tabie 23 or table 24 of
this standard for the meesuret: cr99pag9 aistenc« considering the declaf9d pollution d9gr99
and tne votteqe (reted voltage) .9XP9ct9d to occur in normal US9. Mor90v9r. 6.2 d09S not
apply and tne proof tracking t9St of 6.3 shall b9 pertormea on tiv» specimens.

-.
'\

.'
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Annex E
(normative)

Ball-pressure test

E.1 Ball-pressure test 1

E.1.1 Test specimen

The surface of the part to be tested is placed in the horizontal position. The thickness of the
specimen shall not be less than 2.5 mm; if necessary. two or more layers of the part sUbjected
to the test shall be used.

E.1.2 Preconditioning

The parts to be tested are stored for 24 h in an atmosphere having a temperature between
15 ·C and 35 ·C and a relative humidity between 45 % and 75 %. before starting the test.

E.1.3 Test apparatus

The test apparatus is shown in figure 12.

E.1.4 Test procedure

The ball Is applied to the surface of the part to be tested placed in a horizontal position.

The specimen is supported on a 3 mm thick steel plate.

A steel ball of 5 mm diameter Is pressed against the surface of the specimen by a force of 20 N.

The test is made in a heating cabinet at a temperature of 20 ·C ± 2 ·C plus the value of
tho maximum temperature measured during the heating tests of 16.3. or as declared, or at
75 ·C ± 2 ·C, whichever is the highest

The support and the ball shall be at the prescribed test temperature before the test is started.

After 1 h, the ball is removed from the specimen which is then cooled down to approximately
room temperature by immersion for 10 s in cold water

E.1.5 Observations and measurements

The diameter of the impression caused by the ball is measured and shall not exceed 2 mm.

NOTE The test is not made on parts of ceramic material.

E.2 Ball-pressure test 2

This test is equal to ball-pressure test 1 with the exception that the temperature of the heating
cabinet shall be Tb ± 2 ·C, where Tb is equal to T + 20 ·C With a minimum value of 125 ·C or
20 ·C in excess of the maximum temperature recorded during the heating test of 16.3 if this
would lead to a higher temperature.
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Annex F
(informative)

Switch application guide

F.1 In actual applications switches control many different types of circuits throughout a broad
range of currents. It Is not economically feasible to test every switch on every application load,
For the purpose of testing for certification, standard test circuit conditions have been
established which are representative of typical circuits in the application. Th'e electrical ratings
of the switch are then verified using the standard circuit conditions. The following guidelines
may be used for determining whether a particular switch rating is suitable for controlling the
circuit In the actual applicatiort.

F.1.1 Resistive load current ratings

The resistive load current rating is established using a substantially resistive load with a power
factor not less than 0,95. ' •

F.1.1.1 Switches with resistive load rating may be used to control a motor load provided

- the power factor is not less than 0,8 and the motor load current does not exceed 60 % of
the resistive load current rating of the switch and the inrush current value does nofexceed
the resistive load value, or

- the power factor is not less than 0,6 and the motor load current does not exceed 16 % of
the resistive load current rating of the switch.

F.1.1.2 Switches with resistive load rating may be used to control a tungsten filament lamp
load, provided the steady-state current of the tungsten filament lamp load does not exceed
10 % of the resistive load current rating of the switch.

F.1.2 Resistive and/or motor load current ratings

The motor load current rating is established using a load with a power factor of 0,6 for making
the circuit and a power factor of 0,95 for breaking the circuit,

F.1.2.1 Switches having both' resistive and motor load ratings are not suitable for switching a
combined load of the full resistive load plus the full motor load. Such switches can be used for
switching a combined resistive load plus a motor load, providing the vector sum of the resistive
current and six times the steady-state motor current does not exceed either the resistive cur
rent rating or six times the motor current rating, whichever is greater, and depending upon the
power factor of the combined load. The vector sum of the resistive current and the steady-state
current of the motor shall not exceed the resistive current rating, •

NOTE An example Is a switch in whlch.tbe same set of contacts Is used to control a circuit in a fan heater which
Incorporates both a heating element and a motor.

F.1.2.2 Switches having both resistive and motor load ratings may be used for tungsten
filament lamp loads, provided that the steady-state lamp load current does not exceed either
10 % of the resistive current rating or 60 % of the motor current rating, whichever is greater.
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Annex G
(informative)

Schematic diagram of families of terminals

Terminalsfor

I copperconductors I

I
Termfnalsfor unprepared Terminals for prepared Add~ional requirements for

- conductorsand not conductorsor requiring terminals(or supply
requiringthe use of any the use of any special- connection and connection

special-purpose tool purpose tool of externalcords

I
-l Common requirements I H Commonrequirements

-j Screw-type I H Screw-type

H Screwless I H Screwlass

~
Insulation piercing

I -J Insulation piercing

I(underconsideration) (underconsideration)

-j Flatquick-eonneet I

,.--j Soldered I c

Other types
(underconsideration)

Examples
~

<welded
-crimped
- quick-connect
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Annex H
(informative)

Flat quick-connect terminations, method for
selection of female connectors

For the purpose of testing switches with tabs, approved female connectors \....lth drmenslons
according to IEC 60760 shall be used.

In case of doubt, female connectors according to figure 8 are submitted to the following tests. If
the tests are withstood, new specimens of the same production lot are used for the purpose ot
testing switches.

Six specimens of the female connectors are filled with conductors of the medium cross
sectional area specified in table s. For each female connector an unused tab is inserted and
then withdrawn. The same tab is inserted and withdrawn five times more. The insertion force
and the withdrawal force are applied axially and without jerks, they are measured for each
lnsertion and each withdrawal.

The mseruon and Withdrawal forces shall be within the limits according to table H.l

Table H.l - Insertion and withdrawal forces for fiat quick-connect terminations
_. .-

Tab size
First First withdrawal Sixth wlthdra ....tal

insertion

Maximum Maximum Minimum force Minimum force
individual ,

force
rlndiVidualforce Average- Average Individual

mm N N N .L N N N

Unptated bruss tab and
unplated brass female
connector

2,8 53 44 13 9 9 5
4,8 6'1 89 22 '3 ,3 9
6,3 80 80 Z7 18 22 18
9,5 100 80 30 20 30 20

Unpia ted braes tab and
tm plated female
connector

2,8 53 44 13 9 9 5
4,8 67 89 22 ,3 13 9
8,3 76 76 22 13 18 13
9,5 100 80 40 23 40 23
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Annex J
(informative)

Selection and sequence of tests of clause 21

Parts Incontactor Parts Incontactwith
Otherparts supporting current- electrical connections

carrying parts

21.1.4 21.1.2 21.1.3

Ball-pressure test 2 Ball-pressure test 2

AnnexE Annexe

Select declared level
for gloYMYire test

650 ·C
-test Glow-wire test

C AnnexC

Level1 Level2 Lcve13
65O-C 7SO'C 8SO'C

Glow-wire test Glow-wire test Glow-wire test

AnnexC AnnexC AnnexC

21.1.1

Annex

650 'C
Glow-wire

Annex E

Accessibleparts

Ball-pressure test 1
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Annex K
(normative)

Relation between rated impulse w ithstand voltage,
rated voltage and overvoltage category

Table K.1 - Rated lmputse withstand voltage for switches energized
directly from the loW voltage mains

Nominal volta ge of the su pply sy stem ba sed on
lEe 6DD 3S"

v

Voltage Ho t' to neutral
derived from no min a l

vollages e .c. or d.c. up to
i ncludi ng

Rated impul se withstand
vol tage'2)3 }

kV

vThree-phase Sjngle.Ph~~~ -1_~~~~ge cate~ o ry ~
I I II t III I- - - , - 1

50 0,33 I 0,5 0,6 :

I 100 0.5 I 08 ls i
I 150 O • 1" I - . '.0 I .J I I- ,,,J

~__~~~(~:.'>.77f4S0._~_~.240 .• 300 . '.::"_1.. 2 ,5_..l~':- _;
NOTE 1 For more cetaded informati on . $cciEC 60e64~ 1 For example. f Of the overvolt ape category, sec 2 2: 2 1 1

NOTE 2 In gener al. switches tor appl'ancea arc cons idered to fall WIthin ovcrvoltage ca tegory " OVDrvoltil gc
category l is applicable if sp ecia l prccau llons agaInst tra ns' ent o vervo l ta ~e are bUilt Into the appli:l ncc

11 The I mar k indica tes a four-Wile three-phase dls.tribullon system The tower value is Ihe vo ltage line-t o-neutra l
while the hIgher valu e IS the voltage Hne-to-trne

2) Switches with these rated imp ulse With sta nd vollago s can be used In tnstauatlons In acco rdance WI!h
rae 60364·4·443

3, For SWitches capable of ge nera ting an cvervcuege at the swit ch terminals , the rated Impulse wIthStand voltage
Implies that the switch sh all not generate cvervcl taqe In excess of t tus value when used In accordance wit h the
rDlevan f appliance standa rd and instructions of the manutaetuter ,
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Annex C
(normative)

Glow-wire test

The gloll-\I'/(e test IS made In accordance with lEG 60695-2-1.

For the purpose of this standard. the follov,ing applies

a) In clause 4 description of test apparatus. the ttrst paragraph on page 11 is repiaced by

"In cases where burning or glowing particles might fall from the test specimen onto en
externet surface underneath. the test IS carned out ~"lth a ptece of white pine-wood board
apPloxlmately 10 mm thick and covered ivtth a smgl8 fayer of tissue paper, postuoneo at a
distance of 200 mm " 5 mm below the place where the tip of the glOW-Wire IS applied to the
specimen When fhe specimen IS a complete swncn, the swnct: Itself. tn its normal position
of use, IS cieced on, ot mounted above, the pine-woos: board covered witt: 8 smgle layer of
tissue paper Before startmg the test. the board IS conditioned as described tn clause 7 for
the specimen"

b) In cfause 5, seventies, the duration of applicatIOn of the tiP of the glOW-Wife to tile soocimen
1$ 30 s ± 1 ~

c) In clause 10 observettons and measurements, Items b) and c) shall be recorded and
repciteo

In cases where Jt IS neither practical nor pcsstbte to carry out the test on a complete swncb due
to meteitic parts prevemtru: full penetration of the glOW-Wife. the test IS camed out after hal'mg
removed the metal parts preventing the full penetreuon of the glow-wire

When ttie svnich /s either too small or of an mconvement shape to carry alit the test. the test IS

ceruea Out uSing a specimen of the material from wnich the component is manufactured The
specimen Shall be of the smallest size posstbte. resembtmq the ongma! In stze and thickness
and, In any case, shall be not greater than 25 mm In dtemeter and 3 mm thick

The lest IS not camed out on parts that are too small 10 contnbuie appreciably to a 'Jre hazard
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Annex M
(normative)

Impulse voltage test

The purpose of this test is to verify that clearances will withstand specified transient
overvoltage. The Impulse withstand voltage test IS earned out with a voltage having a 1,2150 us
wave form as specified In lEe 60060-1 and is Intended to simulate overvoltage of atmospheric
origin It also covers overvoltages due to switching of low-voltage equipment.

The test shall be conducted for a rninlmurn of three impulses of each polarity with an interval of
at least 1 s between pulses.

NOTE The output impedance of the Impulse generator should not be higher than 500 n. When testing specimens
incorporating components across the test circuit. a much lower output Impedance may bt: used.

When surge suppression is provided inside the specimen, the impulse shall have the following
characteristics,

the waveform 1,2/50 us fer the no-load voltage wrtn amplitudes equal to the values In
table M 1,

the waveform 8/20 us for an appropriate surge current.

NOTE The voltage waveform or the test voltage source is applicable whether or not the speelmcn is equipped with
surge suppression If the specimen IS provided With surge suppression. the impulse voltage wavo may be chopped
but the specimen should be in a condition 10operate normally again after the test.

If the specimen I~ not ptovlded with surge suppresston and it Withstand" the Impulse voltage. the waveform will not
be nctrceabty distorted

Table M.1 - Test voltages for verifying clearances at sea-level

Rated impulse Withstand voltage
o

kV

0,33

D,S

0,8

1,5

2,5

4,0

6,0

Impulse test voltage at sea-level
o
kV

0,35

0,55

0.91

1,75

2,95

4,8

7,3

NOTE 1 When testing clearances. associated solid insulation will be subjected to the test voltage. As the impulse
test vollage of table M.1 is increased With respect to the rated impulse withstand voltage, solid Insulation will have
to be designed accordingly This results In an increased impulse Withstand capability of the solid insulation.

NOTE 2 The test may be made with the pressure adjusted to the value corresponding to the altitude of 2 000 m
(80 kPa) and 20 ·C with the test voltage corresponding to the rated Impulse WIthstand voltage. In thrs case. solid
insulation Will not be subjected to the same withstand requirements as when testing at sea-level.

NOTE 3 Explanahons concerning the influencing factors (air pressure, altitude, temperature, humIdity) with respect
to drelectrtc strength of clearances are given In 4.1121.2 of rsc 60664·1.
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Annex N
(normative)

Altitude correction factors

As the dimensIons given in table 22 are valid for altitudes up to and Including 2 000 m above
sea-level, clearances for altitudes above 2 000 m shall be multiplied by the altitude correction
factor specified as foliows.

Table N.1 - Altitude correction factors

Altitude Normal barometric pressure Multiplication factor
for clearances

m kPa

2 000 80,0 1,00

3 000 70,0 1,14

4 000 62.0 1,29

5000 54,0 1,48

6000 47,0 1,70

7000 41,0 1,95

8 000 35,5 2,25

9000 30,S 2,62

10000 26,5 3,02

15000 12,0 6,67

20 000 5,5 14,50
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F.1.2.3 Switches with motor current ratings only may either be classified

according to 7.1 22 by declaring the resistive load to be equal to the motor load, or

according to 7 1 2.5 for a declared specrnc load.

F,1.3 Combination capacitive and resistive load ratings

NOTE An example IS a circuit in a radrc-recorvmq apparatus for sound and television.

F.1.4 Declared specltic load ratings

NOTE 1 Examples are fluorescent lamp loads and inductive loads with a power factor less than 0,6.

NOTE:2 SWItches submitted in an appttance may be tested using the cfrcutt in the appliance and classified
according to 7 1 2 5 as a declared specmc load.

F.1,5 Current ratings not exceeding 20 mA

NOTE Examples are switches which control discharge lamp indicators and other signa' tamps.
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Annex P
(normative)

Types of coatings for rigid printed board assemblies

Type A coating: Provides only protection against pollution by improving the environment for
spacings between printed wiring conductors under the coating to pouution degree 1. The
clearance and creepage distance requirements of 20 1 and 20.2 apply to the rigid printed board
assembly under the coating

Type B coating: Provides protection against pollution and Insulation by enclosmg the
conductors In solid insuration so that the clearance and creepage distance requirements of
201 and 20.2 are not applicable between conductors under the coating

NOTE. 1 Coating can be ejtecnve between two conducting parts If II covets either one or both conductive paris
together wuh at leas! 80 % of the creepage distance between them As a result, some coaled ngld punted bcnrd
assemblies can be used With higher voltage or reduced clearances and creepage olstancos between conductive
parts compared to the same ngld printed board assembly when uncoated

NOTE" '] Clearance and creepage distance requirements according to 20 1 and 20.2 apply to all uncoated parts of
the: rigId ounted board assembly and between conductrve patto; over tnf> {'oat f"9
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Annex R
(normative)

Routine tests

R.1 Introduction

Normative routine tests are prescnbed In those situations where detection on a 100 % basis is
considered to be essential for safety

R.2 General considerations

In cases where the switch does not pass the relevant tests, corrective actions shall be made.

R.3 Routme tests to be conducted m the situation of reduced clearances

Clearances for basic or functional insulation which are less than the values given in table 22
shall be confirmed by routine test, using the test of annex M

R.4

•
Routine tests to be conducted on cord switches and independently
mounted switches

The following tests shall be conducted on cord switches (lEG 61058-2-1) and Independently
mounted switches (lEG 61058-2-4)

- earthing continuity is tested according to 10.4 but with a test current not less than 10 A The
test is conducted for the ouraticn needed for the measurement to be made;

- for non-rewirable switches with moulded-on flexible cables a dielectric strength test
according to clause 15, without humidity treatment This test is applied between accessible
meta! parts of the switch and live parts of the switch The test is conducted for 1 s at the
vaiue specified in table 12
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Annex S
(informative)

Sampling tests

5.1 Introduction

Annex 8 is provided for guidance as a means to confirm that products manufactured after type
testing to this standard continue to perform in the declared manner. Test plans other than as
described in this annex may be used if determined to satisfy the same purpose.

5.2 General considerations

Tests specified in this annex may be considered as part of a product examination test plan.
The product examination is applied during ongoing production of the switch.

In cases where the switch does not pass the relevant tests, corrective action should be taken.

Tests according to 8.3 are conducted on samples taken randomly from the production line, in
accordance with written procedures. The need, nature and frequency of the tests and the
sampling rates used for these tests may be influenced tiy:

- . the construction of the product;

the-quality control system used, and,

- the quantity of products manufactured.

Tests may be carried out with different test methods than those applied in conjunction with the
type tests if the alternate test methods can be shown to be equivalent.

The quality control system used should include the elements of an 180 9000 quality control
system which apply to manufacturing and production systems. The requirements of the quality
control system may be met by other means.

5.3 Tests

8.3.1 The following tests apply as part of a sampling plan on all production, independently of
switch types or switch groupings.

Check of content of marking according to clause 8, and durability of marking according to
8.9.
NOTE The test may be omitted when ongoing conformity is found (e.g., by use of moulding, etching or similar
processes).

- Dielectric strength test-according to clause 15 without humidity treatment.
NOTE The test may be omitted when ongoing conformity is found (e.g. by design).
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5.3.2 Within a time period specified in wntten procedures. the foliowing tests should be
conducted in the order given:

- dielectric strength test according to clause 15;

heating test on contacts and terminals according to 16.2;

- endurance test according to clause 17.

The tests should be conducted on individual switch types, which may be selected from switch
families, according to annex T The number of test samples IS according to table 1 of this
standard They may be grouped into switch families according to annex T, and the tests may
then be carried out with samples selected according to annex T. Annex T gives an example
system for grouping switch types into switch families for this purpose Other grouping systems
may also be appropriate for this purpose.

5.3.3 Within a time period specified in written procedures, glow wire tests and ball pressure
tests according to clause 21, and proof tracking tests according to annex D, should be
conducted on samples of material representing the different sv'ltch constructions and materials
in production. However, these tests do not apply If It is otherwise verified that the same raw
materials, moulds and processes are used as for the type test. This may be accomplished as
part of a moulder's verification program These tests may be part of incoming lnspection rather
than as part of prccucnon testing
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Annex T
(informative)

Switch families

T.1 Introduction

Annex T gives an example system for grouping switch types into switch families, as relates to
tests specified in 5.3.2. Other grouping systems may be appropriate for thls purpose. As Used
in this annex, a "switch family" refers to a single grouping of different switch types that are
representative of one another in construction and performance.

T.2 General

SWitch types may be groUped Into switch families In such a way that the most severe case for
the switch family can be represented by the tests each time the tests are conducted.

Alternatively, when switch families include switch types with different ratings, the switches
should be selected for test in proportion to production volume, and, the severest rating of the
selected switch type should be tested each lime.

A switch family may include the following variations:

- different electrical ratings for switches that employ

• the same basic contact construction, except for the diameter, thickness or material of
the contacts;

• the same configuration of internal contacts, base and actuator; and

• the same number of poles;

- different external parts such as terminals and actuating members;

- one-way, two-way, and rnultlway types;

- normally open and normally closed biased types of sWilches;

- different contact constructions under the following conditions: switches With the same or
with different electrical ratings that employ the same basic contact construction, except for
the diameter, thickness, or material of the contacts, may be included in the same switch
family, provided the switches have the Same configuration of internal contacts, base and
actuator, and the same number of poles;

single-pole, double-pole, and multiple-pole types when the electrical rating is the same and
there is a similar configuration of internal contacts, base and actuator;

different combinations of electrical rating, 1emperature and number of operating cycles
within identical constructions.
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T.3 Guidelines for selection of switches in switch families for testing

T.3.1 One-way I two-way or base d swrtches In same switch family selection should be made
on an as-avauab;e basts

T.3.2 Dlfferert number of poles In same switch tarmly. selection should be rotated in
proportion to producuon volume

T.3.3 Different operating cycle ratings for the same electrical rating within Identical cans
trucuons and different como.nations of electrical, temperature and operating cycle ratings'
rotate se'ectroo In proportion to relative production volume of each type

T.3.4 Same contacts but different electrical ratings In same switch family' if the switch family
rr cludes vanous ratings, rotate select-on 10 proportion to relative production volume of each
type The endJrance test should be conducted At the maximum volt-ampere rating Fit the
highest voltage applicable to the selected switch type and the heating test should be conducted
at the hghest current rating applica b'e to me selected switch type

T.35 Dlffcrcnt CC.,t3CtS cr.o d:fffrent ratings 1'1 same swrtch family seiectron of switch types
for test sroutd be rotated based or, product.en volume of each contact type used. The
endurance test should be conducted at the maximum volt-ampere rating at the highest
appt cable vo!tage applicable '0 the selected contact each time. The heating test should be
conducted at the ~Ighest applicable current rating applicable to the selected contact type each
tm e

T.3.6 Co-or drnate c e.ectrcal ratings (I e , sarne vot-arnper e ratings With different voltage and
ampere ratrnqs) In same sw:tch fal1"1l:y se.ecticn should be rotated on the bass of production
volume, consrcennq maximum ratings In the sv/Itch family as specified In T 3 4
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19.2.8 Screws and nuts for clamping the conductors shail have a metric ISO thread or a
thread comparable in pitch and mechanical strength.

Compliance is checked by inspection and by the tests of 1g. 2.

Provisionaily, SI, SA and UN threads are considered to be comparable in pitch and mechanical
strength to metric iSO thread.

19.3 Current-carrying parts

Current-carrying parts and parts in an earthing path shail be of a metal having, under
condrtrons occurring In the SWitch, adequate mechanical strength and resistance to corrosion

Springs, resilient parts, ciamping screws and the like of terminals are not considered as parts
mainly intended for carrying current

Examples of metals resistant to corrosion when used within the permissible temperature range
and under normal conditions of chemical pollution, are

- copper:

- an ailoy containing at least 58 % copper for parts that are worked cold or at least 50 %
copper for other parts;

- stainless steel containing at least 13 % chromium and not more than 0,09 % carbon,

- steel pro....rded with an electropiated coating of zinc accordmg to ISO 2081, the coating
having a thickness of at least

5 urn ISO service condition No 1, for non-protected SWitches;

12 um ISO service condition No.2, for switches with degree of protection IPX1 through
IPX4;

25 urn ISO service condition No.3, for switches with degree of protection IPX5 through
IPX7;

- steel provided with an electroplated coating of nickel and chromium according to ISO 1456,
the coating haVing a thickness of at least

20 urn ISO service condition No.2, for non-protected switches;

30 um ISO service condition No.3, for switches with degree of protection IPX1 through
IPX4;

40 um ISO service condition No.4, for switches with degree of protection IPX5 through
IPX7,

- steel provided with an electroplated coating of tin according to ISO 2093, the coating having
a thickness of at least

12 urn ISO service condition No.2, for non-protected switches;

20 urn ISO service condition No.3, for SWitches with degree of protection IPX1 through
IPX4;

30 urn ISO service condition No.4, for switches with degree of protection IPX5 through
IPX7.
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Parts which might be subjected to arcs and mechanical wear shall not be made of steel
provided with an electroplated coating.

Compliance is checked by inspection and if necessary by chemical analysis.

NOTE 1 This requirement does not apply to switching and sliding contacts.

NOTE 2 This requirement does not apply to current-carrying parts which carry a current equal to or lass than
20mA.

20 Clearances, creepage distances, solid insulation and coatings of
rigid printed board assemblies

Switches shall be constructed so that the clearances, creepage distances, solid insulation and
coatings of rigid printed board assemblies are adequate to withstand the electrical, mechanical
and thermal stresses taking into account the environmental influences that may occur during
the anticipated life of the switch.

Clearances, creepage distances, solid insulation and coatings of rigid printed board assemblies
shall comply with the relevant subclauses 20.1 to 20.4. .

NOTE The requirements and tests are based on lEe 60664·1 and lEe 60664·3.

20.1 Clearances

The clearances shall be dimensioned to withstand the rated impulse voltage" declared by the
manufacturer according to 7.1.10, considering the rated voltage and the overvoltaqe category
as given in annex K and the pollution degree declared by the manufacturer according to 7.1.6.

For the measurements:

Detachable parts are removed and movable parts which can be assembled in different
orientations placed in the most unfavourable position.
NalE 1 Movable parts are for example hexagonal nuts, the position of which cannot be controlled throughout
an assembly.

Distances through slots or openings in surfaces of insulating material are measured to a
metal foil in contact with the surface, The foil is pushed into comers and the like by means
of the standard test finger of IEC 60529. but is not pressed into openings.

A force is applied to bare conductors and accessible surfaces in order to attempt to reduce
clearances when making the measurement. '

The force is:

• 2 N for bare conduCtors;

• 30 N for acce~sible surteces.

The force is applied by means' of a straight.'unjointed test finger of the same dimensions as
the jointed test finger shown in figiJr~'1 bf IEC 60529.

When applied to openings as specified in 9.1, the distance through insulation between live
parts and the metal foil shall not be reduced below the values specified,

NOTE 2 For the measurement of clearances and creepage distances, see annex A.

NOTE 3 A flow chart for the dimensioning of clearances is given in annex B.
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20.1.1 Clearances for basic insulation

The clearances for basic insulation shall not be less than the values given In table 22,

However, smaller clearances, except those values marked In table 22 with note 5, may be used
If the swrtcf meets the rrnpulse withstand voltage test of annex M but only If the parts are rigid
or located by mouldings or If the construction IS such that there IS no likelihood of the
distances being reduced by distortion, or by movement of the parts during mounting,
connection and normal use

Compliance IS checked by measurement and, If necessary by the test of annex M.

20.1.2 Clearances for functional insulation

The clearances for functional tnsulanon shall not be less than the values spectfred for baSIC
insulation In 20 1 1

Compttence IS checked by measurement and, If necessary, by the test of annex M

20.1.3 Clearances for supplementary Insulation

The clearances for supplementary Insulation shall not be less than the values given In table 22

Compliance IS checked by measurement
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Table 22 - Minimum clearances for basic Insulallon

Rated impulse withstand Minimum elearanees.In air In mllllmetres

voltage 21 up to 2 000 m above sea-levelt! 7) 3J

kV Pollution degree 1 Pollution degree 2 Pollution degree 3

0,33 0.01 0 ,2') 5) 0.8'1

0.50 0.04 0.241'1 0 .8S)

0.80 0.10 0 .24) 5) 0 ,8 5)

1,5 0,5 0.5 0,8 5)

2,5 1.5 1.5 1.5

4,0 3 3 3

6 " 5,5 5.5 5,5

11 Clearances for altitudes above 2 000 m see-revet shall be multiplied bV the attitude correct Ion factor
specified in annex N.

" This voltage Is:

- (or functional insulalion; the maximum impufse vollage expected to occur across the clearance;

- lor basic insulallon dIrectly exposed to or significantly influenced by transient cvervcltage from the low-
voltage mains: the ratod impulse withstand voltage of the switch;

- for other basIc:insulation: the highest Impulse voltage that can occur In the circuit.

31 Deta ils for pollution degree are given in annex L... For printed wiring materia l. the values for pollution degree 1 apply, except that the value shall not be less
than 0.04 mm,

" Minimum ctearanee values based on experience rather than on fundamental data .

s, This voltage is only applicable when determining reinforced insulation for· a rated impulse withstand voltage
of 4.0 kV.

7) The values for clearances on rigid printed boards do not apply under the provision that the requirements of
clause 23 are fulfilled and that the overcurrent protection provides full disconnection.,

NOTE The values given in table 22 are equal to lEe 60664·1 and' arc not Increased because only minimal
reduction of clearances. for example, due to mechanical abrasion during the Hletime of the switch. Is expected
and because of the, in goneral, small overall dimension of switches for appHancos.

20.1.4 Clearances for reinforced Insulation

The clearances for reinforced insulation shall be not less than the values specified for basic
insulation in 20.1.1 but using the next higher step for the rated impulse withstand voltage in
table 22. Smalle r clearances than those specified in table 22 are not allowed.

Compliance is checked by measurement

20.1.5 Clearances for disconnection

20.1.5.1 Electronic disconnection

No clearances are specified for electronic disconnection.
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20.1.5.2 Micro-disconnection

Clearances between terminals and terminations shall fulfil the requirement for functiona
Insulation according to 20 1 2.

No clearances are specified for the distance across the contacts

Clearances between other current-carrying parts which are separated by the acuon of the
switch shall be equal to or greater than the actual value of the distance between the relevant
contacts They shall, however, be at least 0,5 mm for switches With a rated impulse withstanc
voltage of ~1.5 kV

NOTE The values for clearances on rigid printed boards do not apply under the provision that the requirements Of

clause 23 are fulfrlled and tt-at the eve-current crctectron provides full disconnection.

20.1.5.3 Full disconnection

The clearances for full disconnecnon shall not be less than the values for basic msulatror
specrfied m 201 1 except that smaller values than those given In table 22 are not allowed

In SWitches where clearances In anyone pole between parts separated by the action of the
SWitch IS provided by two or more br eaxs In serres the separation IS consrderco to be the sum
of the crstances of the breaks, Each break snail be not tess than one-thud of the pres cribec
distance

20.2 Creepage distances

The creepaqe distances shall be oime-istoned for the voltage wh.ch IS expected to occur In
normal use takIng Into account the pollution degree as declared by the manufacturer according
to 7 1 6 and the material group

For the measurements

Detachable parts are removed and movable parts and parts wtuch can be assembled lri
different ortenteuons placed In the most unfavourable posttton
NOTE' Movable parts are, for example hexagonal nuts, the POSition of wfuch cannot be controlled
Ihroughout an assembly.

DIstances through slots or openmgs m surfaces of Insulating metertet are measured to a
metal tot! In contact With the surface The tott is pushed Into corners and the like by means
of the standard test frnger of tEe 60529. but rs not pressed rnto openings

A force is applied to bare conductors and accessible surfaces in order to attempt to reduce
creepage distances when makrng the measurement

The force is

• 2 N for bare conductors,

30 N for accessible surfaces.

The force rs applied by means of a straight unjointed test finger of the same dimenSIOns as
the jomtea test finger shown in figure 1 of lEe 60529

NOTE 2 For the measurements of creepage distances. see annex A

NOTE 3 A flow chart for the dimensIoning of creepage distances IS qrven in annex 8

NOTE 4 A creepage distance cannot be less than the assccrated clearance.
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The relationship between material group and proof tracking index (PTI) values Is as follows'

Material group I 600 s PTI

• Material group II 400 s PTI < 600

Material group lila 175 s PTI < 400

Material group IIlb 100 s PTI < 175

These PTI values are obtained in accordance with the proof tracking test of annex D.

NOTE 5 Attention is drawn to the fact that certain lEe 60335·2 parts require a minimum PTI value of 250.

NOTE 6 For glass, ceramics and other inorganic materials which do not track, creepage distances need not be
greater than their associated clearance.

20.2.1 Creepage distances fo.r basic Insulation

The creepage distances for basic insulation shall not be less than the values given,in table 23.

Compliance is checked by measurement.

Table 23 - Minimum creepage distances for basic Insulation

Creepage distance in mllllmetrees) 2)

Rated voltage Pollution degree 2 Pollution degree 3r.m.s. 11
Pollution Material group Material groupdegree 1

V I II lIIa/lllb I II ilia

503) 0.2 0,6 0,9 1,2 1.5 1.7 1,9

125 0.3 o.a 1.1 1,5 1.9 2.1 2.4

250 0,6 1,3 1,S 2,5 3,2 3.6 4,0

400 1,0 2,0 2,8 4,0 5,0 5.6 6,3

500 1.3 2.5 3.6 5.0 6,3 7.1 8,0

1) This voltage is the voltage rationalized through table 33 and table 3b of lEe 60664·1 based on the rated
voltage.

2) Details for pollution degrees are given in annex L.

3) Concerning SELV. the last paragraph of 9.1 should be considered.

') The values for creepage distances on rigid printed boards do not apply under the provision thai the
requirements of clause 23 are fulfilled and that the overcurrent protection provides full disconnection.

20.2.2 Creepage distances for functional insulation

The creepage distances for functional insulation shall not be less than the values given in
table 24. .

Compliance is checked by measurement.
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Table 24· Minimum creepage distances for functional Insulation

3

------
II 111:- ~

mm mm

095 095

1,0 1,0

1.05 105

1,1 1 1

1.2 1,2

1 25 125

1 3 1,j

1,6 1.8

1,7 1,9

1,8 2 a
1,9 2,1

2,0 2.2

2,1 2,4

2.2 2,5

2,8 3,2

3.6 4.0

4,5 5,0

56 6,3

7,1 8

9 10

11 12.5

net group

5,0

6,3

8

5

6.3

8

10

3,6

45

5.6

1,1

2,5

2,4

1,3

18

n9
e Printed board Pollution degree 2)6)
" asaernbltesLPollution degree

13) 2 4) 13) 2

Material group Mate

I II 111 5\ I

mm mm mm mm mm mm mm
'--- -

0025 0,04 0,08 04 0,4 0,4 0,95

,5 0025 0,04 009 0,42 042 042 1 a
0.Q75 0.04 0,1 0,45 0.45 0,45 1,05

0,025 0,04 0,11 0.48 0,48 0,48 1,1

0,025 0,04 0.125 0,5 0,5 0,5 1,2
- _.

0025 0.04 0,14 053 0,53 0,53

I
1,25

0025 004 O,lG 0,56 0,8 11 1 3

0025 004 0,18 0,6 0,85 12 1,4

0,04 0,063 O? 0,63 09 illu,_

0063 0,1 0,22 0,67 0.95 1,3 1,6

01 010 O.2~ 0,74 1 1.4 1,1
- ----_..

0,16 0,25 0,28 075 1,05 15

I
1,8

I
0,25 0,4 0,32 08 1,1 1,6 1 9

0,4 0,63 0,42 1 1,4 2

I
2,0

0,56 1 0,56 1,25 1 8 2,5 2,5

0,75 1,6 0,75 1 6 2,2 32 I 3,2
- .. - I1 2 1 2 28 4

I
4.0400

500

630 I
800

1000 I

160

12

16

20

25

32

200

250

320

40

50

63

80

100r---rn

'I Work;vel lag
r.m.s.

I

;:OJ Details for pollution degrees ate given In annex L

3) Material groups I ll . tba and Illb

4) Matcrl<~! groUlJ I, II lila

a/ Marone! gmups III Includes Ilia, and Hlb

6) The values for creepage distances on ngld printed boards do not apply under the: provision that the requirements of
clause 23 ate fulfilled and that the overcurrent protection provIdes fu(1 d~sconnectlon
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20.2.3 Creepage distances for supplementary Insulation

The creepage distances for supplementary insulation shall not be less than the values
specified for basic insulation in 20.2.1.

Compliance is checked by measurement.

'20:2'.4 Creepage distances for reinforced Insulation

The creepage distances for reinforced insulation shall not be less than double the values
specified for basic insulation in 20.2.1.

Compliance is checked by measurement.

20.2.5 Creepage distances for disconnection

The creepage distances for disconnection shall not be less than the values specified for
functional insulation in 20.2.2.

Compliance is checked by measurement.

NOTE 1 For conductive pollution, see annex L, last paragraph.

NOTE 2 The values for creepage distances on rigid printed boards do not apply undor tho .prevlsren that the
requirements of clause 23 are fulfilled and that the overcurrent protection provides full disconnection.

20.3 Solid insulation

Solid insulation shall be capable of durably withstanding electrical and mechanical stresses as
well as thermal and environmental influences which may occur during the anticipated life of the
switch.

Compliance is checked during the tests of clauses 14, 15, 16 and 17.

The distance through accessible supplementary solid insulation shall have a minimum value
ofO,amm.

The distances through accessible reinforced solid insulation shall have the following minimum
values:

- for rated impulse withstand voltage equal to or less

- for rated impulse withstand voltage equal to or larger

1 500 V:

2500 V:

o.s mm:
1,5 mm.

NOTE 1 The values take Into consideration the possibility of cracks as a single fault occurring in the solid
insulation. The values corresponding to basic insulation are taken from table 22, considering pollution degree 3.

NOTE 2 No minimum thickness is specified for functional, basic, inaccossible supplementary and Inaccessible
reinforced insulation.

Compliance is checked by Inspection and by measurement.

NOTE 3 An abrasion test for accessible insulationis under consideration.

20.4 Coatings of rigid printed board assemblies

Coatings of rigid printed board assemblies shall provide protection against pollution andlor
insulation depending on the type A or type B coating used.

NOTE Explanations for type A and type B coating are given in annex P.

..
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20.4.1 Type A coaling

The .nsulal lor c rstances 01 a " gld pnnted board assembly with type A coatmg. as declared b}
the manufacture r. sh3 11 campl)' With the hIghest value for polJutiot'f deg ree 1 01 the clearances
gIven '" table 22 and of the creepage drstences gIven on table 24

Compliance rs checked by measurement and for the type A coaling by Ihe reteveot tests 0;
crause 6 of IEC 60664-3 with fhe test leve ls or condlflons as gIven in teb t« 25.

NO TE Details for the me3sUtlng ct the Ins:..JaJion dlsl.utce of a eO.:l:cd printe d bOOlrd a rc gwen in annex a

Table 25 - Tes t le vels and conditions

I'ec60 6E44 su bcl ause Te s t lev e ls and conditions.

6 6. t Col d storage - 25 ·C ---
66.3 RapId cbange cf lem~r.. ture Ceg ree of severity 2 {- 25 ·C fa 125 "CJ- . -- -
61 EIc-e:romi;ra hon Nor ai'pllubll!'

686 Partral d:seharge , Not applicable
- - ,

Fest spe cimens can be

- standa rd test spec ime ns as speCified 1:1 5 ~ and 5 2 of IEC 60564·3. or

- any representauve IIgld p"ntec board assembtres as spec:"ed In 5 3 01 IEC 60564·3

20.4.2 Ty pe B coa ling

A r'grd pr,nted board assembly WIth Il'pe a coalmg as declared by th e manufacturer shall
comply '...nth the requirements for solid insulation as speCifIed In 20 3 No clearances and
creepa ge distance s are soeutiea bet ween conductors on pnnted beards under the coati ng

Comphence for the type 8 coatmg IS checked by tho relevant test of clause 6 of IEC 60564-:;
with the test levels or conditions as given m lab le 25 and Ihe test sp ecimens as specified In

20.4 1

21 Re s islance 10 he al and fi re

21.1 Resislance 10 heat and fir e

NOTE Annex J may be-us"d as a guitk!- line to !oetett the s equentes and le!. ls of thl$ cteuse

Parts of non-melallrc materia! (eXcf pt parts unlikely to be ignrted or to propagate flames
originating from the switch. tor wh ich no test IS required} shall be resistant to heat and (lfe

Compbence is che cked by the tests of 2 1 1.1 . 2 1.1 .2. 21 1 3 and 2 1 1 4.

21.1.1 For paris which are accessible when fhe switcn IS mounted as declared. and Ihe
defefl oralion of which may result tr the swucb becoming unsa fe:

_ tne bell-pressure test 1 of annex E tottowed by Ihe glOW-Wire les/ of annex C cerned oU/'al
Ihe 650 ·c level.
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